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(54)Title: RETINOID ACTIVITY REGULATORS 



(57) Abstract 2 
Compounds represented by general R 



or C 16 alkyl; R 2 , R 3 and R 4 represent 

^ V V^s (I) 

hydrogen, C w alkyl, etc.; and X represents a II I 

divalent group -C(R 5 )(R 6 )- or -NR 7 - (wherein " /-^*\ a *L 

R 5 represents hydrogen or hydroxy; R 6 / N "^ R* COOR 

represents phenyl or a 5- or 6-mcmbered, p3 

saturated or unsaturated nitrogen-containing ■» 

heterocycle; and R 7 represents hydrogen, C M2 

alkyl optionally having one or more 

unsaturated bonds, etc.). Because of the effect of regulating the expression of the physiological activities of retinoids such as retinoic acid, 
these compounds are useful as retinoid activity regulators. 
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I a t 

-7B440-54»fctf©£A*ttRiW*% Rtf * • *7 • y ->*;U • y ; 
XMJ- (Journal of Medicinal Chemistry, 1988, Vol. 31, No. 11, p. 2182) 

#J;L!4\ h 7 >X (all-trans)- Uf-y -f Jfflll&$rtK#&"9 u 4& 

ftU-fe^- • X-/*-7 7 I x ) - (Evans, R.M., Science, 240, p. 889, 1988) 
l/^y-f >^U-ir^^- (RAR) \Z Ki LTfe-^bT. lltlM© 

ififfit • * Wtffl&Wl H ZUMt Z> z. t frW b friz H ftTl> a (Petkovich, 

M. , et al. , Nature, 330, pp.444-450, 1987) 0 Uf- J 4 JStt* 3 *! 
t Z> ±E4"t£ >l » (ffl * 54. 4-[(5. 6, 7, 8-tetrahydro-5, 5. 8, 8-tetramethyl-2- 
naphthalenyDcarbamoyl] benzoic acid: Am80ft if) fc> -i >ffltffl-$iZMR 

Kf^^LX&MfS^^U-t&Zt^^^tiX^i (Hashimoto, Y. , Cell 
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struct. Funct. , 16, pp. 113-123, 1991; Hashimoto, Y. , et al. , Biochem. 
Biophys. Res. Commun. , 166, pp. 1300-1307, 1990£*JS) » ZtibWk&VtH^ 

$£^^6tt£W£D£tlT^3(Eyrolles, L. , et al. , Journal of Medicinal 
Chemistry, 37(10), pp. 1508-1517, 1994) 0 ttiUmwf- J 4 KfWfl* 

-f > <t* © l/ f- y 4 K ©flUB * § fe£ ic o i * T tt 13 i ^ ^ o 

flilHN #&iTO-59511 RXR U*7*-C#*SftJI«y K?* 

SflS^^s RAR-a l/*7*-IC*f* 'J Mb£ttT*SAin80©fBfl 

Z> ft RZ^tZ £ i*^$*i"C^5o £©T!HTtoK:M\ 4-CC5. 6,7,8- 
f K p-5.5,8,8- f h7>f;H- *-7f-;lO 3rAM- 
U > 7 -b * - ;U #±EAm80© $MfcR*ftffl *^3*t S:i * *IT ^ 4 « 

4-[5H-2,3-(2,5- S?> 5- )-5-> f-^^^ 

y V [b, e] [1, 4] y 7 -tf b° >-l W ;U] £A«ft(nX600) Z&D'O V 7 -tf h° >ft 
^tts^l/f-y-f K©fPffl**S5fi1"S £ £*jH.*rtf L/c(Umemiya et al. , Chem. 
Pharm. Bull., 43, pp. 1827-1829, 1995) 0 C ©-fb£tt©fiUB^ RXR-RAR ^ro 
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R 2 




l^mm^ C^gT^+^x ^U<l±C 1 _ 6 T^3*->36*^tK XI4R 2 WR 3 
k (i * n £ I*— *S c tt o tr 2 & oA^^-r * 7 x -;u«±©kH 
Ig^ «!: <!: K 5 U 6 * J# U T t> «fc < (±E © 5S (4 * © H± K ltt * fc 
14 2 fflJ£(±©C 1 _ 4 T;u+^^W-r 4 K Hi * fc 14 2 fiJBLh©g&g£W-f 4 - 
H®©^£<>-e'>^£WLTl>T*>«fclO : X {i-C(R 5 )(R 6 )- Xli - 
NR 7 -r^$ti-S-fi©*^^-r (st*. R 5 l47j<m^X(47KW^^b ;R 6 lifi& 

©f&fP^L < l^ilDOtif^fDii^^ U ; R 7 l47j<fllf 1 «(4 2« 
±oTOfo^ ; &Wt-Sc<!:tS>?»c 1 _ 12 c 3 _ 12 -/^ptm^ 

C 4-12 °7;V*^fft7^*^, liMft^It^^??/^^ 

flsfci^ XMfiu-t:^- 'J MIItl/tffl^5:ii<Ti5, c© 
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$ £(tgiJ©H£>£li. #3& B J^<£9. ±f£B^©£!Jii©^i6©s L< \t 
H^MM©^© B3§©I!> it © fc to o ±.Efls£ttR tf&S^M 

fc"* S >AXSJ£ ; ±BL*m®1l<t&. WMttZCDRMmB ; 7VW-^I ; 
y *vf-tt<!f©fti£tt0S& ; ISIS> #Jftt^©#RA ; 7*7^^7- ; » 

* "i* £ to ©*& © ® ffi 

±ib©^(i) vmztizik&voK&^x, Rhtymm^xac^TJ^m ( rcj 

-D 

n-^nb'^ f V7°Pt 0 ;l/&. n-^fJH, sec-7'^;Ugs tert- ff-fr&lZ 
xf;H^ n-^DhVH, -< V 7*n t°;l^ n-7*^^S> sec-7'i^U^ 
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tert- ^^4^1^5:^*4. SttWCfcSE^TA'* 
0>Jx.l*\ ^V/ntm tert- 7*-f-A-Xttdf*JBt**c:£jW?*U*o Cj 

-b 

h*->^ n-7°otf4-->^ -fyro#**>i> n-7*h*->^ sec- 7' h * ->S> 
tert- 7'h + ->S«^^^^^^5o R 2 S?>'R 3 ©S^{i®l±#(rPI^^n 

Lfctiti:fftU^5:imu», 0>Rtf> R 2 &£>'R 3 #X fc#LT*ft**i 

R 2 ^R 3 ^«^^ / aS^fimtS^iC!i. ^tibli-^^^oTR 2 &0'R 3 

ffll*fcii2ffiiJEi±©C 1 _ 4 T;u*;i/»*^l/T^Tfc«k<, 0J*MU 2~41l©yf- 
/U» N JJiL<«4ffloyf^i*f Ui^tio^, 0>J;Ui\ R 2 &tfR 3 ^tt$nT. 

57 x -)i>m<D<y-e>mtR 2 &m*tiz& ^ 5,6,7,8-r ko*7* u> 

3S*5, 5, 8, 8-r Y 7 y ^-5, 6, 7, 8- r h 5 t K a + 7 9 U >W£ if& : fcf£$ti % 

R 2 S^R 3 *^L,T^^^na 5^:^L6M^ U < « 6*3*1:: fi, 

T« 3 ft S 5 L 6 SSJbK Ji Hi* fc I* 2 ffiUEi±©Cj_ 4 T A/* >1>&*<#*E L 
t^-ct«k<, tf'Rii'. 2~<HI©/ f-/l^ ff* L < {i4ffl©y **i 

€n©^±ir#«LTi^Tt><k^o »#^>-tf>ai««i«!ftT*-9-ct)«t 

«2TO±WtT^TfeJ:^o 0>Rli\ R 2 &DAw&7<5 7x^/i^0<>-tf> 
R 2 WR 3 s fttfir||ite*^**>tf>3RK:«kt>N 5, 6,7,8-x Y5 t Kn7> h 
5,5,8,8-x h5>f-^-5,6.7,8- r h5h Ko7 > h 7*-^»<£^ 
jW&j££ft-c^TfcJ:i\> R 4 ii7K»-?X(iC l _ 4 7;u+;^T'*^c<t tfJfSU^ 
X i±-C(R 5 )(R 6 )- XI* -N(R 7 )-TSSft£-jffiffl^£*To R 5 (i?J<^m^X(i7lc 
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SlilfliXtt2fflJK±©aft**WLT^TfeJ:^. tt&l£<tLT!;L 0iJ*Ji\ 

.•r*JS j ftuT^tt<i*>iffl©a*JSf ; f*^"ei^tf«k<* i-t?ny 

^xo*fS ; 3-tfo U 4 Ji'&t££<D^ffiQ : §£mM<\7-am& ; 1- t°o 'J 

l->f i y7 'J 1- t? 5 7 'J ;US> 1, 2, 4- h 'J 7 7-^-1- -r ;H&. 1-r h 5 7 

y ^S^iro-g-^H^xDT y -;H<£^li»5:iil<?i8. cm^o^M 

C 1 _ 6 7>'^+>'^»^ C 1 _ 6 7A'3*v'£n 7K^S. ^oy>H^ ^D^Wb 

& L T I > T t> «fc I > 0 r o i R 5 & t>'R 6 ^£-r S ESRHTf- i ©&£« 

Wt^cifcfciT^M^l, C M2 7^#y^;^ fift££W-fa - t 

< ii#&^©i^-f'ftT*>^T feck < > l fBXii 2l!^±©TOfa*& 
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it 2 m$Ui®=M%& t *fi*^*>*TW ^T^TUt^ rfifc££f4Z-liX(iE 
-SOlWU^ C 3-12 ,;/ * LT14. 0>Jx.li\ i/^u^Db 0 

;H^"LT^TU^o c 4 . 12 '>^ n7;^;Hi7;i/+;Ht ITI^ ±IE© 
•>*o7;i>*;i'£* < flMfcL;fc7;M t ;i/£, KF* LdJ-^DTWiHiC,.^^ 

7'J-^±^#«-r-S l«Xtt2«JBl±©«£*£ LTI4. fljitf. Cj_ 6 7;l/+ 

c l-12 T;t/ * y -f^t ii^ 0l*.i4\ 7-trf-;l^ ^n^V-Oi/S. 7? 

■*-7 h-f;H4^^1i^;i^tlJo firn^ ^ii:fc^T7 'J -;u*Jb 
fr^ft-T* HIXI4 2TO±©g&»<!: LTI4. 0fl*.{4\ C l _ g 7^+^S> Cj_ 6 

i N C 1 _ 6 7^3 + *>*^'K-^*% C 1 _g7;u*;u*;i"K--»H&N ffl&£L<l4« 
&©7 ^ /Sttiftll^-t^SSo fi^S^W1"S7 x-;Ug© 1XI4 2 

R 7 #g&s£ir-r ^ 7 x -frmz7fitm&, m& u fc&gK 2 ti©c l _ 6 7 ;u*;i> 
s^w-r s 7 x -;n&a<ffjgT?* 0 % Bft-r « 2 ^©0^7 n^#:§>ici£& 

UT.5/iM6I^ Jf* L< tt6J*3t*JBJjfcLT^Tt>«fc^o -©i^KLT 
J£jj£<*nS£M\ ^0i±i:$ ^1: lil/:li2iHl©C H 7^+;H, $?£L 
< 14 2~41i©> ?Jm, «fc L< 14 4 ^©> f;H*f Lt^Tfe «fcl\, 

■Wilis R 7 t UT5,6,7,8-x h?h Yvi"7 9 U>-2- 5, 5, 8, 8-x h?^ 
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*A*£, ;gL'< lia^f* Agfc £©&iau 7 a£ n XI* h "J xf-* 

^l&Bjo-fk^ftUi Hl£^l±2{0J^±©^^3f£^ir&^£^££^ -© 

±©-fi^{iS^<ffi^©M^tt#^*^W©i5ffli:^$n5o $ t>K> 

jtt*<b^*xii*©^»©<b#«©ffi*©*w«xtt*afp«t)*»w©ttH^ 
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u-c«5MkfF^ »ja*i»iEjSfffflN s^'^WM^i") *s*K:iti*-c 

^oTs i/f; -f i^y -r >li«)4iiStt*lt5M (ttii^ 

4-[.(5, 6, 7, 8-tetrahydro-5, 5, 8, 8-tetramethyl-2-naphthalenyl)carbamoyl] benzoic 
acid: Am80<£i") ^S^t5 l/f-y-f ti"^ $ >Aft£& ; ±&M©&te 

ffis £»tt£©£J*0eJ!& ; 7u;^-EI ; D tf^f-ttirofcifljffiK.* ; Hi 
#tJr/«£ i'O-tS^B ; 7;l/7'Wv- ; h ; fiMXIi^ti 

u^y^ K^±isam©^ScK/xii : ?|!S©^46^S:4u^t>ii^ir 
-s©T% ±i£^a©^*sc>vxii^i»©iWT*^B^©'fb^i^^^-r^ 
ana©«rtKffa-r*artnr^^- • x-^-7r s y- 

(Evans. R. M. , Science, 240, p. 889, 1988) CgtS^^^- (^rt^-br^ 

ig&Kffl^Sw 0J*.WN flints SdMM^s ifSaJfiifi^ If^u* 

fo-m y-^v^s XliftaEttfj5Att4r©«A©^K2&cf/Xl* 
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-rs u*7V-Kife£LT£astt*»8-*-*WN xtd^ iqb-^fes 

±WU** t £ *£fotm © H& ? £.* © ¥ Vilk V- /X tt ^ K ffl ^ 5 - t *< T 

kj ic tr-^ * n * © & v ic * n b © 7j<?n#j& tf * n e> © fcHftto & a 
E©«»sf © i » 2 ft j&u t u x-&tii& □ ja * 4 ^ titmom © 

IB©&K© 1 ftSfctt 2«JBU:£E£0T, tr*toi*saffl©»!»©fiJ&fiJfctti: 

tzmm®.j&®)t LTii. £«*y. »a»u *bs^j> £ 

li.'ffiitf^ mmm, mmm^^tmmmmm, m&m. mmu ?--r< >y 
%mik %%k mmmte^bfemmmk mmm, vnmmm, w&t 
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A-Bfe/cO 0.01 -1,000 mgMGlEllT'fflt^-i^Tt^o l/f/^f K*W 

©HM>l©$Sffl PfiS $ ft £ - t it i \, 
i^T© ffltf'JT&ffl $ ft *:§!iil#i££ x*-A1^4^-A8C*t, * * - 
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1-3 R 5 = OH DM012 R 5 = OH 

I-4R 5 = H DM010 R 5 = H 
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V-4 R 5 = OH, R 21 = OCH 2 OCH 3 
V-5 R 5 = OH, R 21 =OH 
V-6 R 5 = H, R 21 o OH 
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ffll ■ 4-[(5,6,7,8-f- h y t Kd-5.5.8.8- r h7^^t7^ u >-2- ^ ;u) 
7i^)Mf;l/] ^EM(DMOIO) ©SliS (**-Al) 

5, 6, 7,8-f- V? t Kd-5, 5, 8, 8- f h^fM7^ U>(l-k 10.0 g) 
j yf^fi/7^H^D7^ K (10. 0 g) O^b^ (100 ml) gifl£<:U 1 

^tcT^bT^^-^A (i4.3 g) <otm?ik'ik, ^rvsmfomwi^ 

T'M£@*U M£"> 'J tttfriJyl*? pv^77^ - (n-^**> : ftflfe 
x^;b= 4 : DCkOflffiU 4-[(5, 6,7. 8-r h7t Kd-5, 5, 8, 8- rl7^f^ 
t-7^u>-2- -OiO *^«K-;H frs-xr-fr Cfls£ttI-2, 11.2 

^H-NMR (400 MHz, CDClg) 8.15 (2H, d, J=8 Hz), 7.83(2H, d. J=8 Hz), 7.79 
(1H, d, J=2 Hz), 7.54 (1H, dd, J=8. 2 Hz), 7.41 (1H, d, J=8 Hz), 3.95 (3H, 
s), 1.73 (4H, s), 1.32 (6H, s), 1.29 (6H, s). 

-ffc^I-2 (4.99 g)©^7KTHF M (30 ■l)*a*£H*n r 0°Clc#£pU 7* 
n^^>4?>O^U- + -^M (1M TTOiK. 14.3 rol)£^ < OiBTLfco 7K 

fc 0 «ffiTlt«j»*S*Ufc^ g^^'JAW^^v^^^- (n 
A + t>:||xf;l/= 5 : l)K«fc 4-[7 x -;b-(5, 6, 7, 8-x h 5 t 

Ko-5,5,8,8- r f;^7^1/>-2- -Ol/). t Ko*->;Mf-;b] $11® 
^f^xxr;Kl-3, 4.45 g) £*§fco 

^H-NMR (90 MHz, CDClg) 7. 96 (211, d, J=8 Hz), 7.42 (2H, d, J=8 Hz), 7.37- 
6.81 (8H, n), 3.89 (3H, s), 2.85 (1H, s), 1.66 (4H, s), 1.27 (6H, s), 1. 
14 (6H, s). 

it&QB'i-Z (4.0 g) ©i^-^M (220 ml) 1-Pd-C (0.5 g)#fln;L> tK^ 
M^T^^aT46«WL/c 0 SJfr^-fe^ h £il LT5ii MET 
H««E*ffl*L/*:o' Ift.nMCTi-r^TSISfabt, 4- [(5, 6, 7, 8- r h 
5 t Ko-5,5,8,8- -ThySJ-frty? U>-2- -OU) 7i-W f-yb] $111 
/f;Hxf* (1-4, 1.47 g)^t#/c 0 
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1 H-NMR (90 MHz, CDClg) 7.94 (2H, d, J=8 Hz), 7.44-6.69 (10H, n), 5.51 (1 

H, s), 3.89 (3 H, s), 1.66 (4 H, s), 1.26 (6 H, s), 1.16 (6 H. s). 

(1.30 g)©x^y-;l/M (60 ml)ir N 3. 5 M TfcfMb* b U 7 
jgffi (4.5 ml) £in;U 60^^1.5 ^WL/c 0 £jM*«EETKg*6 U M 

ISKSU ^x-f-;bT-j$fe^UTDM010 (0.59 g)£?#fc 0 

^H-NMR (400 MHz, CDClg) 7.98 (2H, d, J=8 Hz), 7.30-7.16 (6H, ■), 7.09 (2H. 

d, J=7 Hz), 7.01 (1H, d. J=2 Hz), 6.79 (1H, dd, J=8, 2 Hz). 5.50 (1H, s), 

I. 65 (4H, s), 1.25 (6H, s), 1.16 (6H, s). 

#|J2 : 4-[4- t Kd*->7 x-/U-(5, 6.7.8- f- h?t Ko-5,5.8,8- rF^f^ 

zkftTs it&®\-2 (8.10 EE)©«f7KTHF-*jft (50 raDC jglJ&gjflS! L/cl-7*o 
*-4- > h + ->y h + ->K>¥^(5.0 g) ©^'J--f-^M (THF. 20 ml) 

(n-^t>:ftSxf;l/= 3 : l)i:J:!)flIU ft^II-l (7.50 g) 
L H-NMR (90 MHz, CDClg) 7.97 (211, d, J=8 Hz), 7.40 (2H, d, J=8 Hz). 7.3-6. 
8 (7H, in), 5.18 (211, s), 3.90 (3H, s), 3.47 (3H, s), 2.75 (1H, s). 1.69 
(4H. s), 1.25 (6H, s), 1. 15 (611, s). 
<k&bU-l (1.81 g) ©x^y-;U^S (100 ml) CPd-C (0.45 g) £i0^ 

7j<5^ffl^TK^T8. 5 mmmtwzo mmwL**^<< ^slt^l^ 

^ffiTT'M£®*LTft£tni-2 (0.76 g) 

^H-NMR (90 MHz, CDClg) 7. 93 (2H, d, J=8 Hz), 7. 53-6. 69 (7H, m), 7. 18 (2H, 
d, J=8 Hz), 5.46 (1H, s), 5.15 (2H, s), 3.89 (3H, s), 3.47 (3H, s), 1.66 
(4H, s), 1.26 (6H, s), 1.16 (6H, s). 

it^m\\-2 (0.75 g) (60 mDds m^Z-M^Mx., 40-50 
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*7 5A?ov (n-^*-*> :S|if^= 3: 1) ft J; 9 M U ft£ 

&1I-3 (0.63 g) *»fco 

! H-NMR (90 MHz, CDClg) 7. 93 (2H. d, 1=8 Hz), 7. 37-6. 62 (9H, m), 5. 44 (III, 
s), 5.20 (III. br s), 3.89 (3H, s), 1.65 (4H, s), 1.25 (6H, s), 1.16 (6H, 
s). 

<ft£ttH-3 (0-60 g) ©x^y-^** (10 rnl)ir. 2.7 N rtlUfc* b 'J * A 
zK»8E (2 ml) *JOi. 60W2B#H1«#l/fco RM^iETS^U &j£K 

B B B £5j§iJU 7K"CJ;<»L«> j*ET?fgilUfc. d ©& B B H £ i*x^;ux- 

^x-x;U^b»ili B B a UTDM011 (0.40 g)*?§fco 
^H-NHR (400 MHz, CDC1 3 ) 8.01 (2H, d, J=8 Hz), 7.22 (2H, d, J=8 Hz), 7.19 

(1H, d, J=8 Hz), 7.00 (1H, d, 1=2 Hz), 6.97 (2H, d, J=8 Hz), 6.79 (1H, 
dd, J=8, 2 Hz), 6.76 (2H, d, J=8 Hz), 5.46 (1H, s), 1.66 (4H, s), 1.23 (6H, 

s), 1.16 (6H, s). 

0IJ3 : 4-[7x-;U-(5, 6,7,8-r h v t Kn-5.5.8.8- -r Yv t+fri-? 9 U >- 
2- -f;U) t I'P^y^f;!'] £SM(DM012) ©S^it (X + -A1) 
-ffc#»I-3 (2.0 g) Ci^-^t (30 mDfc, zKSMfc* h'JfA (0.60 g) 

x-t;UT&&LTDM012 (1.2 g) <H*fco 

^H-NMR (400 MHz, CDClg) 7.88 (2U, d, J=8 Hz), 7.38-7.20 (8H, m), 7.15 (1H. 
d, J=2 Hz), 6.89 (1H, d, J=8, 2 Hz), 6.46 (111, s), 1.65 (4H, s), 1.22 (6H, 
s), 1. 10 (6H, s). 

•0(4 : 4-[4-> ^■>7 I -H5, 6, 7,8-x Y? fc Ko-5,5,8,8- r l7^f^t 
-2-010 yf"^] ScMK (DM013) ©SHii 
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j*K«£l^ DM013 *?#fco 

^H-NMR (400 MHz, CDClg) 12.82 C1H. br s), 7.87 (211, d, J=8 Hz), 7.24-7.18 
(3H, ■), 7.07 (1H, s), 7.03 (2H, d, J=8 Hz), 6.88 (2H, d, J=8 Hz), 6.83 
(1H, d, J=8 Hz), 5.54 (1H, s), 3.72 (3H, s), 1.61 (411, s), 1.21 (6H, s), 
1. 14 (3H, s), 1. 13 (3H, s). 

015 : 4- [4- yyf-JUT ^ J 7x-H5J,U-f h 5 t Kd-5,5,8,8- fh^y 
*)\>±7? ls>-2- WIS (DM014) ®8& 

DM014 *fcfc 0 

^Il-NMR (400 MHz, CDClg) 8. 00 (2H, d, J=8 Hz), 7. 24 (2H, d, J=8 Hz), 7. 18 
(1H, d, J=8 Hz), 7.03 (1H, d, J=2 Hz), 6.97 (2H, d, J=9 Hz), 6.81 (1H, 
dd, J=8, 2 Hz), 6.68 (2H, d, J=9 Hz), 5.43 (1H, s), 2.92 (6H, s), 1.65 
(411, s), 1.25 (6H, s), 1.17 (3H, s) , 1.16 (3H, s). 

#J6 : 4-[3,4- yfl/>yt + ->7x-H5,U,8-f h 5 k Kn-5,5.8.8- x h 
7/fii/t7^u>-2- -f-rt/) ^f-^] SfAM (DM015) ©M 

i Ktgmo^m^m^ mis 

Ir-NMR (400 MHz, CDClg) 8.01 (2H. d, J=8 Hz), 7.23 (2H, d, J=8 Hz), 7.20 
(1H, d, J=8 Hz), 7.01 (1H, d, J=2 Hz), 6.80 (1H, dd. J=8, 2 Hz), 6.73 (1H, 
d, J=8 Hz), 6.59 (1H, d, J=2 Hz), 6.57 (1H, dd, J=8, 2 Hz), 5.93 (2H, s), 
5.44 (1H, s), 1.66 (4H, s), 1.26 (6H, s), 1.18 (3H, s) , 1.17 (3H, s). 

M7 : 4-C4-C2-C1- fo'Ji^Jl/) x^->] 7 x -;U-(5, 6, 7, 8-r h 5 t K o- 
5,5,8,8- f h7;f;^7^i/>-2- -OiO >f-;u] 3?ASK (DM016)®M 

it&m\-2 il-[2-(4-7'o*7x; xf-;U] fcfo "J S>>*tH»flW*£ U 

1 friB«4®^fe*w^oTDM016 £&fco 
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h-HM (400 MHz, CDClg + DMSO-d6) 12. 28 (1H, br s), 7. 94 C2H, d, J=8 Hz), 
7.18 (1H. d, J=8 Hz), 7.17 (2H, d, J=8 Hz), 7.03 C2H. d, J=9 Hz), 7.01 
(1H, d, J=2 Hz), 6.85 (2H, d, J=9 Hz), 6.78 (1H, dd, J=8, 2 Hz), 5.45 (111, 
s), 4.48 (2H, t, J=5 Hz), 3.76 (2H, br s). 3.54 C1H, t, J---5 Hz), 3.11 (2H, 
br s), 2.14 (4H, br s), 1.66 (4H, s), 1.25 (6H, s), 1.17 (3H, s), 1.16 
(3H, s). 

#J8 : 4-[(5. 6. 7, 8-r 17 t Ko-5,5,8.8- r h 5 J * U >2-OlO t°< 

iji?;yf;H $.UBI (DM020) ©« U + -A3) 
At%%\-1 (5.0 g) ©y^y-^** (200 ml) f:> MT"ezK*tf;* ^31^ 
MJ t7A (0.60 g) £tf>o < tJjnifcfc, S£tt*HK2B$IH]«i£Lfcc ELim& 
®}%7}i7k*^&£\ tfrffiL/cM^SlJU +#IC#ifeLT*fc£telII-l (5.10 

g) 

^H-NMR (400 MHz, CDClg) 7.90 (2H, d, J=8 Hz), 7.47 (2H, d, J=8 Hz), 7.29 
(1H, d, J=2 Hz), 7.25 (1H, d, J=8 Hz), 7.04 (1H, dd. J=8, 2 Hz), 5.82 (1H, 
d. J-3 Hz), 3.89 (3H, s), 2.34 (1H, d, J=3 Hz), 1.66 (4H, s), 1.23-1.26 
(12H, in). 

-ffc^&IH-l (5. 10 g)> 2.4.6-1* U> f-^fcf'J v>>(2. 1 g) , 'Jf-OA^n? 
-f K CO. 74 g)©l*^^Wwl/A7; K(DMF) M(30 ml) S^TT/- * > 
*;U7*-A/*n5-f K(2. 0 g) £t4>-?< t) iftlAfc^ KM 
UT^50°CT'3B#W^t/c o KJSfi^ft****^^*^ 

-> U ij V)Vij 7^07^77^- (n-'s* 
1r> : ft»xf-;U= 4 : l)TlSLT^ftIII-2 (2.4 g) *#fc, 
^H-NMR (400 MHz, CDClg) 8.02 (2H, d, J=8 Hz), 7.51 (2H, d, J=8 Hz), 7.30 
(1H, d, J=2 Hz), 7.26 (1H, d. J=8 Hz), 7.09 (1H, dd, J=8, 2 Hz), 6.11 (1H, 
s). 3.91 (3H, s), 1.67 (4H, s), 1.26 (6H, s), 1.23 (6H, s). 

(1.001 g) > t°^'J 5>>(0.691 g) s V 175 g) © 

4$7kDMF gjRQO ml) ZmWClCX 3 Bf f|»}$ Lfc 0 UT**+^ 
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ft»xf-;u-caifflLfco metkM£^*u js$*->'j*W7A 

^77^ - (n.-^ + *> :ft»xf;l/= 8 : 1)1* J: Offi^i L/> ft^tolll 
-3 (0.844 g) *f»fco 

} H-NMR (400 MHz, CDCI3) 7.93 (2H. d, J=8 Hz), 7.48 (2H, d, J=8 Hz), 7.28 
(1H, d, J=2 Hz), 7.14 (1H, d, J =8 Hz), 7.03 (1H, dd, J=8, 2 Hz), 4.21 (1H, 
s), 3. 87 (3H, s), 2. 23 (4H. ■). 1. 62 (4H, s), 1. 55 (4H, in), 1. 42 (2H, ■), 
1.23 (611, s), 1.21 (6H, s). 

±Exxx;K0.844 g) J -^ftttGO ml) tr 5 N ?miti- h 'J 7A?J< 

g& (1.2 ml) ^jjax.T50 < X)TlHtrBm^L,/Co El£»^**BET*llt U M 

M^aEI^lT#bn/:M^5ix-f;^^a a aL, DM020 (0. 
756 g) *#fco 

^H-NMR (400 MHz, CDClg) 8.08 (2H, d. J=8 Hz), 7.64 (2H, d, J=8 Hz), 7.40 
(1H, d, J=2 Hz), 7.20 (1H, dd, J=8, 2 Hz), 7.17 (1H, d, J=8 Hz), 4.47 (1H, 
s), 2.59 (4H, id), 1.70 (4H, m), 1.61 (4H, s), 1.48 (2H, m), 1.21 (6H, s), 
1.19 (6H. s). 

0J9 : 4-[(5,6,7,8-r h5t Ko-5. 5,8,8r h 5 ^ ^ U >-2- 4 ^) *^ 

*<j;^ £«t«(DM021) ©SiS 

i*^7* 'J y&M&mnt U W8irfiURO^as^l^ DM021 

1 H-NMR (400 MHz, CDClg) 8.01 (2H, d, J=8 Hz), 7.55 (2H. d, J=8 Hz). 7.30 
(1H, d, J=2 Hz), 7.17 (1H. d, J=8 Hz), 7.08 (1H, dd, J=8, 2 Hz), 4.22 (1H, 
s), 3. 72 (4H, m), 2. 38 (4H, ■), 1. 62 (411, s), 1. 24 (3H, s), 1. 23 (3H, s). 
1.21 (6H, s). 
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0810 :4-[(5. 6.7, 8-r h v t Ko-5.5,8,8- r h7/f;^7^ U >-2- -f^)- 
(4- / ^;Uh°^vi>>-l- >f;iO ^f;i/] $MBKDII022) £>^3£ 

0^ DM022 *ftfco 

^H-NMR (400 MHz, CDClg) 7.92 (2H, d, J=8 Hz), 7.37 C2H, d, J-8 Hz), 7.27 
(1H, d, J=1.5 Hz), 7.15 (1H, d, J=8 Hz). 7.08 (1H, dd, J=8, 1.5 Hz), 4. 

32 (1H, s), 2.87 (4H, br s), 2.55 (4H, br s), 2.52 (311, s), 1.62 (4H, s), 
1.21 (12H, s). 

mil : 4-[(5, 6,7,8-x h 5 t Ko-5,5,8,8- fl7> *;U^7* 1/ >-2- -f* 
(1,2,4- h'J7v'-;b-l- -f;iO y**] £.§.M(DM030) <bW& U+-A3) 

ISflktt*£i!*lTT#3lMt:* M9A (^ + 60X, 0.11 g)0^7KDMF (20 ml) 

*»ni.2,4-hy7'/-^ (0.17 g) z&uTi^z.. mi®mmwitz'&, <t& 

mn\-2 (1.0 g) ^0x.^ o fcJn&U IWT5WU:o 

1 1 1-4 (0.81 g ) £f#/c 0 

^H-NMR (400 MHz, CDClg) 8.05 (2H, d, J=8 Hz), 8.04 (1H, s), 7.92 (1H. s), 
7.28 (HI, d, J=8 Hz), 7.18 C2H, d, J=8 Hz), 7.10 (1H, d, J=2 Hz), 6.90 

(1H. dd, J=8, 2 Hz), 6.73 C1H. s), 3.92 (3H, s), 1.67 (4H, s), 1.26 (6H, 
s), 1.20 (3H, s), 1.17 (3H, s). 

ffc£-ttIH-4 (0.80 g)©x^ j -JimMCIO aD'c^BM;* h 'J f MO. 24 g) 

o?KM (3 mi) **n;u ^s^iMtTstpwifc. Rftm-mzms. 

ffcfcBUfco W^fiESiU ?SS^5^x-r;i/X'^LTDM030 (0.53 g) 
J H-NMR (400 MHz, CDClg) 8.09 (2H, d, J=8 Hz), 8.07 (1H, s), 7.98 (1H, s), 
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7.30 (1H, d, J=8 Hz), 7.19 (2H, d. J=8 Hz), 7.12 (1H, d, J=2 Hz), 6.89 
(1H, d, J=8, 2 Hz), 6.75 (1H, s). 1.68 (4H, s), 1.27 (3H, s), 1.26 (3H, 
s). 1.21 (3H, s), 1. 17 (3H, s). 

^12: 4-[(5.6,7,8-r h5t Kn-5.5.8,8- r l7>fAt7^ U >-2- f 
f^V^MfiH £E§m(DM031:fc«ktfDM()36 ) 

-fb^ttlll-l (3.0 g) ©MUM (50 ml)K lH-r h?7-M1.87 g)s '1 
W5jg^jd0^TS^T24M^U^o fiia^^tl^f, h 'J *^ 

A7K)^^T+fnLs fttxfji/tfjiiliLto METi::M£®£U M£->'J 
*^*7A^n7 ^77^ - (n-^*V> : ^ OD^Jl/A=l:lo^T'0:l)IC<t 
OflS^LT. 4-[(5.6.7,8-f F5 t Kd-5.5,8,8- f- h?/ U >-2- 

;u)-f- h 7 W ;M t^;H finxfiw 2 M©llft1*(TLC{«l*iix 

xf^ 0.810 g&J;t/TLC iflxxf^ 1.50 g)£#/c 0 
fittiXf^: l H-NMR (400 MHz, CDClg) 8.57 (1H, s), 8.03 (2H, d, J=8 Hz), 

7.31 (2H, d, J=8 Hz), 7.31 (1H, s), 7.29 (1H, d, J=8 Hz), 7.19 (1H, d, 
J=2 Hz), 7.01 (1H, dd, J=8, 2 Hz), 3.91 (3H, s), 1.66 (4H, s), 1.25 (6H, 

s), 1,19 (3H, s), 1.18 (3H, s). 

: ^-NMR (400 MHz. CDClg) 8.44 (1H, s), 8.06 (2H, d, J=8.5 
Hz), 7.32 (1H, d, J=8 Hz), 7.15 (2H, d, J=8 Hz), 7.10 (1H, d, J=2 Hz), 
7.05 (1H, s), 6.87 (1H, dd, J=8, 2 Hz), 3.93 (3H, s), 1.68 (4H. s), 1.27 
(6H, s), 1.21 (3H, s), 1.16 (311, s) 

±EfiitiXf^ (0.622 g)©x^y-;l/^ (10 ml)ic5 N frWlikl- h U 

^A7j<M (i mi) £#nx.s $Q°CT3mrmwi;tz 0 B.j&m&to*:i&&mmu ® 

x f - jl t iB L T Wttffl * ^6 JEESfiS U f* $> ft fc»* * Ett * - f - * "T 
B B a LT, DM031 (0.226 g) £Wfc 0 

^H-NMR (400 MHz, CDClg) 8.59 (1H, s), 8.10 (2H, d, J=8 Hz), 7.35 (211, d, 
J=8 Hz), 7.33 (1H, s), 7-30 (1H, d, J=8 Hz), 7.21 (1H. d, J=2 Hz), 7.03 
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(1H, dd, 1=8, 2 Hz), 1.66 (4H, s), 1.26 (6H, s), 1.20 (3H, s), 1.19 (3H, 
s). 

^H-NMR (400 MHz, CDClg + DMSO-dg) 8.57 (lH, s), 8-07 (2H, d, J=8 Hz), 7. 
32 (lH, d, J=8 Hz), 7. 17 (2H, d, 1=8 Hz), 7.11 (1H, d, J=2 Hz), 7.09 (1H, 

s), 6.89 (HI, dd, 1=8, 2 Hz), 1.68 (4H, s), 1.27 (6H, s), 1.21 (3H, s), 

1. 17 (3H, s). 

0J13 : 4-[(5,6,7,8 r K5 t Kn-5.5,8.8- r h7>W7^U>-2- ^ 
(^f s /./_;u-i- ^;U) ,« *■;!/] £E#$KDM032) Ofiaft 

*»*:. 

1 H-NUR (400 MHz, CDClg) 7.95 (2H, d, J=8 Hz), 7.66 (1H, s), 7.33 (1H, d, 
J=8 Hz), 7.22 (211, d, 1=8 Hz), 7.12 (2H, br s), 6.97 (1H, s), 6.90 (1H, 
dd, J=8, 2 Hz), 6.87 (1H, s), 1.63 (4H, s), 1.22 (BH. s), 1.16 (3H, s), 
1. 14 ,(3H, s). 

* 

#11 4 : 4-[(5, 6,7,8-r h v t Kn-5,5.8,8- r h5>f-;U7> h5-tr>-2- 4 )V) 

p- 5 ;l/$BSi^ f-;px^x;l/ (6.2 g)©4fc*THF M (30 mDKU SIIS 
lSLt2-7'Dt-5,U,8- r- h7 t Ko-5.5,8.8- fl7^f^7> h^-feXIV 
-1, 10 g)©^'J- + -^* CTIIF. 30 ml) **>frTK8j 1 NfHjWCMT 

txf;b= 3:l)«:«k*)«l«LT^«lV-2 (6.5g)*fcfc 0 
^-NMR (400 MHz, CDClg) 7.98 (2H, d, J=8 Hz), 7.75 (211, d. J=8 Hz), 7.73 
(1H, d, 1=2 Hz), 7.68 (1H, d, J=8 Hz), 7.48 (211, d, J=8 Hz), 7.26 (1H, 
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dd, J=8, 2 Hz), 5.98 (1H, d, J=3 Hz), 3.88 (3H, s), 2.42 (1H, d, J*3 Hz), 
1.76 (4H. s), 1.38 (6H, s), 1.37 (6H, s). 

<fc£$IV-2 (0.502 g)®mmm%L (2 ml) Id lH-r hyV-Jl CO. 131 g)> 
Iil^JlDiTgST17lfr»lt« tfrfcBl/TSfc 

ft»x^;U= 5 : DU^SU <t*ttIV-3 (TLC jftHttHttl*, 0.212 g)*ff 

1 H-NMR (400 MHz, CDClg) 8.60 (1H, s), 8.04 (2H, d, J=8 Hz), 7.77 (1H. s), 
7.74 (1H, d, J=8 Hz), 7.71 (1H. s), 7.56 (1H, d, J=2 Hz), 7.50 (1H, s), 
7.33 (2H, d, J=8 Hz). 7.26 (1H, dd, J =8. 2 Hz), 3.91 (3H, s), 1.75 (4H, 
s), 1. 37 (611, s), 1.36 (6H. br s). 

ffc£«IV-3 (0.197 g)0x^y-;U (5 ml) &j«fc5 N TMMfc* K V 

ia^xo °cc^ L'i^b WM^JDiiittt ito fi-frlb*ftllxf-^T? 

tttBU #^ti/cHS^M^-r^TSItp B oUT, DM033 (0.190 g) 
^H-NMR (400 MHz, CDClg) 8.60 (1H, s), 8.06 (2H, d, J=8 Hz), 7.77 (1H, s), 
7.74 (1H, d, J=8 Hz), 7.71 (1H, s), 7.56 (1H, d, J=2 Hz), 7.51 (1H, s), 
7.31 (2H, d, J=8 Hz), 7.26 (1H, dd, J=8, 2 Hz), 1.75 (4H, s), 1.37 (6H, 
s), 1.36 (6H, br s). 

#J15: 4-[4-b Kd + ->7 x-^-(3-f V/o t°JH- S h*->7x-M > 

£,&M(DM040) ©Slit + ) 
7;i/3*>|?Sl^Ts o-'f v^a t°;U7 x J -;KV-1, 25.67 g)> UWii U 

(77.32 g)©»2-7"^y (300 ml) 1^ (27 ml)£v<J>^ < 

^Tb/:t> ^70XT'10B#M^t/Co &fomm&%3$'&^MMlX, 

££ifiT12B# feOT* LfcftN y ^ a a > ^ >Tl*aj Ufco llffl«E8l U I* 
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7 : l)K«fc*)flMBl/T\ it&W-Z (25.94 g) fcifttttti Ltfffc. 

^H-NMR (400 MHz, CDClg) 7.21 (1H, dd, J=7. 5, 1.7 Hz), 7.15 (1H, ddd, J=8, 
7,5, 1.7 Hz), 6.92 (1H, ddd, J=7. 5. 7.5, 1 Hz), 6.84 (1H, dd, J=8. 1 Hz), 
3.82 (3H, s), 3.32 (1H, m, J=7 Hz), 1.21 (6H, d, J=7 Hz). 
^tlV-2 (17.23 g) s *J / f-^y- V7l>)\<Wit p 'J K (25.44 g)0fc7fc$> 

^ pa / ^ >&jft (300 ml) (C, 7K#TT$£fli7;l> S A (23. 61 g) *KDo < 0 

H^ B B B UT^£^V-3 (23.31 g) £*#fc 0 

^H-NMR (400 MHz. CDClg) 8.14 (2H, d, J=8. 6 Hz). 7.80-7.78 (3H, m), 7.63 
(1H, dd, J=8.5, 2.5 Hz), 6.88 (1H, d, J=8.5 11z), 3.96 (3H, s). 3.91 C3H. 
s), 3.34 (1H, m, J=7 Hz), 1.21 (611, d, J=7 Hz). 

(2.0 g) ©&7j<THF Sift (25 ml) K> jSIJjftHfi *-4- > 

+ h + ->/OHf >(1.52 g)©^y- + -A'*JK (THF, 6 mD^Jc^TT^-? 

^ 7 ^ _ ( n -^^-y- > : ftg!x^;l/ = 5:1-3: l)T«Mtt LT^^V-4 (0. 88 

^H-NMR (400 MHz, CDClg) 7.96 C2H, d, J=8. 8 Hz), 7.40 (211, d, J=8. 8 Hz), 
7.16 (2H, d, J =8. 8 Hz), 7.13 (1H, d, J=2. 4 Hz), 6.95 (2H, d, J=8. 8 Hz), 
6.91 (1H. dd, J=8.8, 2.4 Hz), 6.73 (1H, d, J=8.8 Hz), 5.15 (211, s), 3.89 

(3H, s), 3.80 (3H, s), 3.46 (3H, s), 3.26 (1H, m, J=7 Hz), 2.85 (1H, s). 

1. 11 (6H, d, J=7 Hz). 

it&W-A (0.80 g)OTHF mm (10 nDtrStttt (3 ffi) *in^Ls ^50°CT'5 

mrmw i fc 0 eje*** * tf^p t . **** t*»x f - ;i/T « m t 0 uti £ 

||xf*= 2: (0.49 g)*»fc 0 

1 H-NHR (400 MHz, CDClg) 7. 95 (2H, d, J=8. 7 Hz), 7. 39 (2H, d, J=8- 7 Hz). 
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7. 79 (1H. d, J=2. 5 Hz), 7. 08 (2H, d, J=8. 8 Hz), 6. 90 (1H, dd, J=8. 5, 2. 5 
Hz). 6.76 (2H, d, J=8.8 Hz), 6.73 (1H, d, J=8. 5 Hz), 5.68 (1H, s), 3.90 
(3H, s), 3.80 (3H, s), 3.25 (1H, m, J=7 Hz), 2.85 (1H, s), 1.10 <6H, d, 
J=7 Hz). 

-fb^V-5 (0.14 g)<Dx.? y -jUfefa (13 ml)<" Pd-C (0.05 g) 7j<^ 
= 2 : DiiJ:0*tSb-C^^^V-6 (0.11 g)£f#/c 0 

^H-NMR (400 MHz, CDClg) 7.94 (2H, d, J=8. 5 Hz), 7.18 (2H, d, J=8. 5 Hz), 

6.94 (3H, m), 6.72 OH. dd, J=8. 3, 2.4 Hz), 6.75 (2H, d, J=8. 5 Hz), 6.74 
(1H, d, J=8.5 Hz), 5.46 (1H, s), 5.25 (1H, s), 3.89 (3H, s), 3.76 (3H, 

s). 3.25 (1H, m. J=7 Hz), 1.-12 (6H, d, J=7 Hz). 

^b^V-6 (0.06 g)®^9 J -frfeM (7 ml) K\ N 'Miki- h 'J ^ ^MWL 
(1 ral)£fln^ ^50 o CT6B#m^Lfc^, £M£MffiML*: 0 M«-7K^*D 

l#bn/:M^yxf^-r^- 5|x-fK« B B a UTDM040 (0.04 g ) 

h-MR (400 MHz, CDClg) 7.94 (2H, d, J=8. 3 Hz), 7.17 (2H, d, J=8. 3 Hz), 

6.95 (111, d, J=2. 5 Hz), 6.90 (2H, d, J=8. 5 Hz), 6.81 (1H, dd, J=8. 5, 2.5 
Hz), 6.76 (2H, d, J=8. 5 Hz), 6.73 (1H, d, J=8. 5 Hz), 5.43 (IH, s), 3.79 
(3H, s), 3.24 (1H, m, J=7 Hz). 1.12 (6H, d, J=7 Hz). 

#U6 : 4-[(5, 6.7, 8-fh7t Ko-3. 5, 5,8,8- ^ > * * *JUi- 7 9 U >-2- << )V) 
-(1,2,4- MJ7'/iH- -OIO (DM130)©i3it 
4-[(5, 6, 7, 8-x IH Ko-3, 5,5, 8, 8- ^ > 9 J 7 $ V >-2- f AO # 

gotM ifiUxf^ (5.0 g)^f l>7 h Ko 7 7 X250 mDiX 
*/-/Kl00 ml)©?M£^£Kjgj$?U gfiKT, TO^^-r^^T7j<^[:*^ 
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5t Kd 7 5X250 nl)K»l*U7K?frT\ 24B3W 
^L/c 0 KJ£&£<ftl*«ETa$liU S2E£n-^*-!J->«fc ill - - i 

KJ:*K 4-[(5,6,7,8-r Ka-3.5.5.8. 8- 1^9/ f-^7* U >-2- -f d>) 
^Do/fii'] f-^xxrM4.0 g) o&BH^ffco 

l H-NMR (400 MHz, CDClg) 8.02 (2H, d, J=8 Hz), 7.47 (2H, d, J=8 Hz), 7.30 
(1H, s), 7.07 (1H, s), 6.30 (1H. s), 3.91 C3H. s). 2.27 (3H, s), 1.65 (4H, 
s), 1.27 (3H, s), 1.26 (3H, s). 1.25 (3H, s), 1.15 (3H, s). 
4-[(5.6,7,8-r h5t K n-3. 5, 5, 8, 8- > * y f- 7 * U >-2- -f ^) ? 
do AO f^x^f^i 1,2,4- h 'J TV'-frZijAftWMt U 0M11 

CE*t©#fefcftl^ DM130 *»fco 

1 1I-NMR (400 MHz, CDClg) 8.11 (2H, d, J=8 Hz), 8.08 (1H. s), 7.84 (1H, s), 
7.14 (III, s), 7.12 (2H, d, J=8 Hz), 6.93 (1H, s), 6.67 (1H, s), 2.17 (3H, 
s), 1.62 (4H, br s). 1.27 (3H, s), 1.27 (3H, s), 1.08 (3H, s), 1.01 (3H. 
s). 

0J17 : 4-[N-(5,6;7,8-r Ko-5.5.8.8- r h7^f^7^ U* >-2- -f AO 

7;;] ScMIICDAOlO) ©Slit U + 
6-7 $ / -1,2, 3, 4- t- h 7 k K a -1, 1,4,4- fh^f^t7^1/> (Vl-1, 
1.214 g, 5.97 mmol) % 4-3- FSIISif^ (1-622 g, 5.87 mmol) Rtftert 
-BuONa (600 mg) £tt*hA/x> 60 mlKigfrU 7;l^>fi$fF. h'JX (i^ 
>^ijf>7tl» ^a'7'^A(0) 97. Omg, (R)-BINAP 158 'mg£A*U 80 
■C-efln&Lfco 1M M*T?ft*U 7K 200 ml Kfctfx-f-^TtttHLfco 
|||^S|7 -> OAtB, ttffi&s 77jyai"i* 7 A/* 5 A * p v 

h/57>( - (n-^*^> : iSxf;b = 19 : DaWIlT, 4-[N-(5, 6,7, 
8-r h7 t Ko-5,5,8,8- r h^^f/Pt?^ 1/ >-2- -OIO 7;;] SIf8x 
f^xxf^ (V3-2) £1.0 g (48X) 

! H-NMR (400 MHz, CDClg) 7.91 (2H, d, J=8. 8 Hz), 7.27 (1H, d, J=8.4 Hz), 
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7.10 (1H. d, J=2.6 Hz), 6.96 (1H, dd, J=2. 6, 8.8 Hz), 6.94 (2H, d, J=9.2 
Hz), 4.33 (2H, q, J=7. 0 Hz), 1.69 (4H, s), 1.37 (3H, t, .1=7.3 Hz), 1.28 
(6H, s), 1.27 (6H, s). 

(118 mg) £x^y-;U (4 ml) KffiffrU 2Q% KOH tK&JB (0.5 

ml) £Mz.rMtfLLtz 0 m®M&:ik, N 30 mliC&tft&'ft^l^ 

Tttfcb Ufco b V * ATKtKn ai{ILTefei^ B B B 109 mg 0£ 

ftffi) tit DA010*$#fco 

pale colored prisms (ft®?x^;b-n- ^*1r>); mp 277 °C 
^H-NMR (400 MHz, CDClg + DMSO-dg) 7.89 (2H, dt, J=1.0, 8.8 Hz), 7.25 C1H, 
d, J=8.4 Hz), 7.10 (1H, d, J=2. 2 Hz), 6.98 (1H, dd, J=2. 6, 8.4 Hz), .6.97 
(2H, dt, J=1.8. 8.8 Hz), 6.78 (1H, br s), 1.69 (4H, s), 1.28 C6H. s), 1. 
27 (6H, s) 

Anal. Calcd for C^H^NOg, C: 77.9855, H: 7. 79S5, N: 4.33SS; Found C: 78.02 
%, H: 8.01%, N: 4.291 

#|J18 : 4-[N-^ ^;WN-(5, 6,7,8-r Kd-5,5.8,8- t ^^^7^ U> 
-2- TiS] £I«KDA011) ©laiafe + 

4-CN-C5. 6,7,8-x h7 t Kd-5,5.8,8- t h5>f^7^ U >-2- -Ol/) 7 
S /] ^lilif/^Xr;!' (VI-2) 242 mg£ DMF 2 ml KfcfrU DMF (2 ml) 
IC!®7§£-fer/iNaH (145 mg)£jD;i^o ^©ts^^f^ (1.5 ml) MM. 
-cm^U/Co TLC t'M^lflfcl> EJ&ttfc* (50 ml)C*^flS>f-U 

M7i»^D7^77^ ,(n-^ + U-> : ftlxf^=10 : DlCtliU 4- 
[N- y 7^MK5, 6, 7, 8-r V? t Ko-5,5,8, 8- f Fy^f ;^7^l/>-2- -f 
7;/] $,lf|if^Xr;l/ 269 mg OtMuD) 
Colorless needles (n- mp 131 °C 

^H-NMR (400 MHz, CDClg) 7.86 (2H, dd, J=2. 2, 9.16 Hz), 7.31 (1H, d, J=8. 
4 Hz), 7.13 (Hi, d, J=2.6 Hz), 6.95 (1H, dd, J =2. 2, 8.4 Hz), 6.74 (2H, dd, 
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J=2.2, 9.2 Hz), 4.32 (2H, q, J=7. 0 Hz), 3.34 (3H, s), 1.70 (4H, s), 1.36 

(3H. t, J=7.3 Hz), 1.30 (6H. s), 1.25 (6H, s) 
Anal. Calcd for C 24 H 31 N0 2 , C: 78. 86X. H: 8.55%, N : 3. 83%; Found C: 78.88 
55, H: 8.68%. N: 3.78* 
±|£xx-f;M* 367 rag J - JU 5 ml C*#»U 20* KOH 1 ml 

\aitz 0 A -CR7K> !8iLtfifeM B B B 334.5 mg(£fifi*J) 

t LT DA011*»fco 
colorless powders (n-^^i^>); mp 252 °C 

*H-NMR (400 MHz, CDClg) 7,92 (2H, dd, J=l. 8, 9.2 Hz), 7.35 C1H, d, J=8. 4 
Hz), 7.17 (1H, d, J=2.2 Hz), 6.98 (1H, dd, J=2. 6, 8.4 Hz), 6.76 (2H, dd, 
J=2.2, 9.2 Hz), 3.38 (3H, s), 1.73 (4H, s), 1.33 (6H, s), 1.28 (6H, s). 
Anal. Calcd for C^H^NOg. C: 78.30*. H: 8.07%, N: 4.15%; Found C: 78.16 

X, H: 8. 14%, N: 4.16*. 

0K19 : 4-[N-x^;l/-N-(5,6,7,8-x h5t Kq-5,5,8,8- r h 5> f-;l/*7 * U> 

-2- >O10 Tin 3cE#Sf(DA012) ®M 

4-[N-(5, 6, 7, 8-r h?h K o-5,5,8, 8- r h?>f i^7^l/>-2- -OU) 7 
• y] $IliifM^f;l' (VI-2) 2^19 mg£DMF (5 ml)K»U DMF (5 ml 
) KMS-ttfeNall (134 mg)^inx./Co * ■Mbx^ (3 ml) £inx. % M 

StlSlto TLC T«**lILtt> &ft>«£7k (50 ml){Cfeltl^b>^ 

W7A?D7 (n-^*1r> : »x^;l/=10 : Dl-TffSSJ 4 

-[N- i^;P-N-(5, 6, 7, 8-f- h7h Kd-5.5,8,8- r h7>f^7^ U >-2- -f 
;U) 7-;] ^Illxfil-xxf^ 269 mg OgftftD *f§fco 
Colorlrss needles (n-N + -*■>); mp 88. 5°C 

! H-NMR (400 MHz, CDClg) 7.83 (2H. dd, J=l. 8, 9.2 Hz), 7.32 (1H, d, J=8.4 
Hz), 7.10 (1H. d, J=2.2 Hz), 6.93 (1H, dd, J=2. 2. 8.1 Hz), 6.65 (2H, dd, 
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J=2.2. 9.2 Hz), 4.31 (2H, q, J=7.3 Hz), 3.76 (2H, q, J=7. 0 Hz), 1.70 (4H. 
s), 1.35 (3H, t, J=7.0 Hz), 1.30 (6H, s), 1.24 (6H, s), 1.24 (3H, t. .1= 
7. 3 Hz) 

Anal. Calcd for C^NO^ C: 79- 11%, H: 8- 76%, N: 3- 69%; Found C: 78.84 
%, H: 8.86% N: 3- 40% 
_L!ax7.-r;M* C270 mg) ^x^y-;b (8 ml) trigfrU 20% KOH 2 

mi mn®&'&, Ri&mzi n mm (40 mDir&tfi^t^ 

L/>rJfitHL/c 0 W«-7^'*->^tl7k, ^i$!§LTfifeM B B a 251 mg 
(£*ft) i LTDA012 £#£ 0 
colorless powders (n-^ * > J iM^fb ^ f- U > ) ; mp 256 "€ 
^H-NMR (400 MHz, CDClg) 7.88 (2H, d. J=9.2 Hz), 7.33 (1H, d, J=8.4 Hz), 
7.11 (1H, s), 6.93 (1H, d. J=8- 4 Hz), 6.65 (2H, d, 1=9.2 Hz), 3. 77 (2H, 
q, J=7.3 Hz), 1.70 (4H, s), 1.31 (6H, s), 1.25 (6H, s), 1.25 (3H, t, J=7. 
0 Hz) 

Anal. Calcd for C 23 H 29 N0 2 , C: 78.59%, H: 8.32%, N: 3.99%; Found C: 78.81 
%, H: 8.23%, N: 4.09%. 

#J20 : 4-[N-n-^D t°;l/-N-(5, 6, 7,8-r h v t Kd-5, 5, 8,8- fl>7> 
[y>-2- 4 >\>) Tin ^c.&SSKDAOlS) ©M 

4-CN-C5, 6,7.8-r t Kp-5.5.8.8- r h v S *JUj- 7 9 V >-2- -i' JlO 7 
j y] $,|fSif;^Xf;l' (¥1-2) 252 mg£DMF (5 mDir&^U DMF (5 ml) 
izMmZ&K NaH (135 mg) £1}I\*-fco * ©$3 -Mtn-^n k°;b (3 ml) £i0^ 
£i&-?mW^Ko TLC TjfM^rab^. HJ£$t£7k (30 mDSCfetft*^ 

*W7A^07K77^- (n-^+ir> :«x*;U=20: DKTffiSSU 
efe^B s a 282 mg (99.6%) ZffitZo 
Colorless powder (n-^*1r>); mp 114 °C 

^H-NMR (400 MHz, CDCln) 7.83 (2H, dd, J=1.8, 8.8 Hz), 7.32 (1H, d, J=8.4 
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Hz), 7.10 (1H, d, J=2.2 Hz), 6.93 (1H, dd, J=2. 6 Hz, 8.4 Hz), 6.64 (2H, 
dd, J=2.2, 9.2 Hz), 4.31 (2H, q. J=7. 0 Hz). 3.63 (2H, t, J=7. 7 Hz), 1.71 
(211, hex, J=7.3 Hz), 1.70 (4H, s), 1.35 (3H, t, J=7. 3 Hz). 1.31 (6H, s), 
1.25 (611, s), 0.94 (3H. t. J=7. 3 Hz) 

Anal. Calcd for C 26 H 35 N0 2 . C: 79.34%. H: 8.96% N: 3.56%; Found C: 79.21 

%, H: 8.7556. N: 3.481 
JbRx*r;M* (282 mg) £x?y-;U (8 ml) KgfrU 20% KOH (2 

mi) zmtLxMmuzo mm$:'&, ss* 1 mm cso bdi::*#s *<b> 

(5£*ft) t LTDA013 

Colorless powder (n-'s + lr >) ; mp 235.5 °C 

1 1I-NMR (400 MHz. CDClg) 7. 87 (2H, d. J=9. 2 Hz). 7.33 (111, d, J-8. 1 Hz), 
7.11 (111, d. J=2. 2 Hz), 6.93 CM. dd, J=2. 6 Hz, 8.4 Hz). 6.63 (2H, d, J= 
9.2 Hz). 3.63 (2H, t, J=7.7 Hz), 1.67-1.76 (2H, m), 1.70 (4H, s), 1.31 (6H, 
s), 1.25 (6H, s). 0.94 (3H, t. J=7. 7 Hz) 
Anal. Calcd for C^H^NOg, C: 78.86%, H: 8.55%, N: 3.83%: Found C: 78.64 
%. H: 8.46%. N: 3.84%. 

0>J21:4-[N-n-7*^;IHK5, 6. 7, 8-r h5t Kd-5,5.8, 8- r h ? J * J\s±7 ? U> 
-2- -OlO Ti y] gEMCDAOH) ©Siife 

4-[N-(5,6,7.8-r h?t Kp-5.5,8.8- r h 5 M 7 * U >-2- -OIO 7 
■ y] ^lilifiH^f;!/ (VI -2) £3^4bi-7*?-;U£ffl^-^ «20©^fei: 
fi£oTDA0U £-£j&U/c 0 

Colorless powder (n->N**>- ^k^f-U>); mp 216 
^H-NMR (400 MHz. CDClg) 7.87 (2H, d. J=8. 8 Hz), 7.32 (lH. d, J=8. 4 Hz), 
7. 10 (IH, s), 6.93 (lH, d, J=6. 6 Hz), 6.63 (2H, d, J=9. 2 Hz), 3.67 (2H, 
t. J=7.7 Hz), 1.70 (4H, s). 1.64-L74 (2H, m), l. 37 (2H. hex, J=7.7 Hz), 
l.3l (6H, s). 1.25 (6H, s). 0.94 (3H, t. J=7. 3 Hz) 
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Anal. Calcd for CggHggNOg. C: 79.11%, H: 8. 7656, N: 3.69%; Found C: 79.23 
%, H: 8.681 N: 3.711 

0122: f[N-n-^^f;H-(5,U,8-fh7l: Ko-5,5,8,8- r h?^W7* 
U>-2- -f AO 7;y] £,t«(DA015) ©Slit 

4-[N-(5.6,7,8-r h5h Ko-5,5,8,8- t h7>f^7^U>-2- -f AO 7 
= 7] Slllxf^^f* (Vl-2) ig-Mbn-^f-A/fc/Bl^ #J20©73"& 
fCftoTDA015 £^J&U/c 0 

Colorless powder (n-^*^>- ±£lfc;<^U>); mp 219-221 

h-MR (400 MHz, CDClg) 7.88 (2H, dd, J=l. 8, 8.8 Hz), 7.32 (1H, d, J=8. 4 
Hz), 7.11 (1H, d, J=2.6Hz). 6.93 (1H, dd, J=2. 6, 8. 4 Hz), 6.63 (2H, dd, 
J-1.83, 9.2 Hz), 3.66 (2H, t, J=7.7 Hz), 1.70 (4H, s), 1.66-1.70 (2H. ■), 
1.31 (611, s), 1.25 (6H, s), 1.22-1.37 (4H, m), 0. 89 (3H. t, J=7. 0 Hz) 

Anal. Calcd for C 2 gH 35 N0 2 , C: 79.341 H: 8.971 N: 3.56%; Found C: 79.05 

X, H: 8.951 N: 3.441 

#J23: 4-[N-n-^+ ->;l/-N-(5, 6,7, 8-r 17 t Ko-5,5,8,8- f 1^W7^ 
vy-2- << AO 7 = /] $S#gKDA016) c>Wki& 

4-[N-(5. 6,7,8-r V ? t Ko-5,5,8,8- r l7^f^t7^ U >-2- -f AO 7 
;/]$,ll|if^^t;i (VI-2) ia>7ftn^+->;i/*ffli^, #J20©3"& 

Colorless powder (n-^*-!r>- Jtg^b^ f-U>); rap 199-200.5 °C 

^H-NMR (400 MHz, CDClg) 7.87 (2H, dd, J=2. 2, 9.2 Hz), 7.32 (1H, d, J -8.1 
Hz), 7.10 (1H, d, J=2.6 Hz), 6.93 (1H, dd, J=2.6, 8.4 Hz), 6.63 (2H, dd, 
J=1.8, 8.8 Hz), 3.67 (2H, t, J =7. 7 Hz), 1. 70 (4H, s), 1.65-1.70 (2H. m), 
1.31 (6H, s), 1.25 (6H, s), 1.29-1.46 (6H, m), 0.88 (3H. t, J=7. 0 Hz). 

Anal. Calcd for C 27 H 3? N0 2> C: 79.561 H: 9.151 N; 3.44%; Found C: 79.53 

1 H: 8.941 N: 3.141 



37 



WO 98/45242 PCT/JP98/0121 1 

0J24 :'"4-[N-n-^7 p f^-N-(5,6,7,8-f Ko-5,5.8,8- r K 5 > 
U>-2- -Ol/) 7 ;7] £M«(DA017) ©S& 
4-[N-(5, 6, 7, 8-r h^b Kd-5,5.8,8- x h7>f-;l>*7* U >-2- ^) 7 
$IfSxf^xxf^ (VI-2) £3 7{fcn-'S7 p f-;U£JB^Ts 0120© A~8c 

(C^-oTDA017 ^Ml^o 

Colorless powder (n-^ + +>->- ig-fb ./ f- U > ) ; mp 168 °C 

1 H-NMR (400 MHz, CDClg) 7.86 (2H, d, J=9.2 Hz), 7.32 (1H, d, J=8.4 Hz). 

7.10 (1H, d, J=1. 8 Hz), 6.93 (1H. dd, J=2.2, 8.4 Hz), 6.63 (2H, d, .1=8.8 
Hz), 3.66 (2H, t, J=7.7 Hz), 1.70 (4H, s), 1.70 (2H, br m), 1.31 (6H, s), 
1.25-1.31 (8H, br m), 1.25 (6H. s), 0.87 (3H, t, J=6. 6 Hz) 

Anal. Calcd for CggHggNOg. C: 79.76%. H: 9.32%, N: 3.32%; Found C: 79.80 

X. H: 9.62%, N: 3.06%. 

0"J25 : 4-[N-n-*^^^-N-(5,6,7,8-r h => t Ko-5,5.8,8- f h7>f^7^ 
\yy-Z- -OU) 7-;] 3cM»(DA018) ©M* 

4-[N-(5;6,7.8-r F5t Kn-5.5,8.8- fh5> W7^l/>-2- -f rtO 7 
i/3 $fif8ifM^f^ (Vl-2) ia^to-t^fMl^t^ «20©^T*fe 
{C^-oTDA018 &£-Jj)cL/Co 

Colorless cotton (n-^ + ir>- Jg-fb ^ f" U > ) ; mp 160 °G 

^H-NMR (400 MHz, CDClg) 7.87 (2H, dd, J=2. 2, 9.2 Hz), 7.32 (1H, d, J=8.4 
Hz), 7.10 (111, d, J= 2.2 Hz), 6.92 (1H. dd, J=2. 2, 8.4 Hz), 6.63 (2H, d, 
J=9.2 Hz), 3.66 (2H, t, J=8. 1 Hz), 1.70 (4H, s), 1.70 (2H, m), 1.31 (6H, 
s), 1.26 (10H, m). 1.25 (6H, s), 0.87 (3H, t, J=6- 6 Hz) 

Anal. Calcd for C 2g H 41 N0 2 , C: 79.95%, H: 9.49%, N: 3.22%; Found C: 79.92 

%, H: 9.54%, N: 3. 18%. 
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#i)26 : 4-[N-(7°o b°>-3~ 4 ;l/)-N-(5, 6, 7. 8- x h 7 t Ko-5, 5, 8, 8- x h v / x 
;^7n y-l- 4 >U). 7;;] £.t§f?(DA020) ©M£ 
4-[N-(5, 6, 7, 8-x h?h Ko-5. 5, 8. 8- x h 7 / x;Ux 7 * b >-2- -f AO 7 
$,|||ifjnxf;b (¥1-2) iMTtfl/^Mf^H^v #J20 
O^SCf-jT DA020££Ji£l/fco 

Colorless prisms (n-'s + Tb- M/fb»; mp 269-270 °C (dec.) 

^H-NMR (400 MHz, CDClg) 7.93 (2H, dd. J=2.2, 9.2 Hz), 7.34 (1H, d, 1=8.4 
Hz), 7.21 (1H, d, 1=2. 2 Hz), 7.03 (1H, dd, 1=2.2, 8.4 Hz), 6.80 (2H, dd, 
1=2.2, 9.2 Hz), 4.41 (2H, d, 1= 2.6 Hz), 2.29 (1H, t, 1=2.2 Hz), 1.71 (4H, 
s), 1.31 (6H, s), 1.25 (6H, s) 

#127 : 4-[N-(Td^>-3- -i ;U)-N-(5, 6, 7, 8- x Y v t Ko-5, 5, 8, 8- x h 5 > t 
;Ux7*U>-2- >f;i>) 7$y] £&#SKDA02l) ©jRi£ 

4-[N-(5,6,7,8-x h7 t Ko-5, 5, 8. 8- x h^W7^ U >-2- -f ^) 7 
; y] $lf|if^^r;v (VI-2) tMT'J^I^T, 01120 ©^feKfto 
TDA021 ££$Lfco 

Colorless powder (n-^*x>- nip 247-248 °C 

1 H-NlfR (400 MHz, CDClg) 7.87 (2H, dd. 1=1.8. 9.2 Hz), 7.32 (1H, d, 1=8.1 
Hz), 7.16 (HI. d, 1=2.2 Hz), 6.98 (1H, dd. J=2. 2, 8.1 Hz). 6.71 (2H, dd, 
1=1.8. 9.2 Hz), 5.94 (1H, ddt, 1=5.2. 10.3. 17. 2 Hz), 5.28 (1H, dd, 1=1. 

5, 17.2 Hz). 5.22 (111. dd. 1=1.5. 10.3 Hz), 4.35 (1H, dd, 1=1.8, 4.8 Hz), 
1.70 (4H, s). 1.30 (6H. s), 1.24 (6H. s) 

Anal. Calcd for C 24 H 29 N0 2 , C: 79.30%. H: 8.041 N: 3.85%; Found C: 79.08 

%, H: 8.18%. N: 4.15%. 
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$J28 : 4-CN--T v^d b°;U-N-(5, 6, 7, 8-r t Ko-5,5,8,8- fh7^f^7 
* U >-2- -O10 7 = y ] £M»(DA022) ®M 

4-[N-C5,6,7,8-f h^fc Kn-5.5.8.8- r ^^^^7^ U >-2- f AO 7 
$ y] $JBLtfttxf-;Uxx^;U (VI -2) 113 mg> *»J:tfK»* 'J * A (89 mg)£3 
r^vfb-f y^Dtr^KigfrU £l£»7K (30 ml)*:*»^fc>^ 

•>|J *W7A^07 h/57-f- (n-^+f"> : lt#xf-;l, = 20 : DKiOfifr 
MUTs 13 mg cro JO*#fc« 
Colorless prisms (n— ^ + -tr > ) ; rap 81°C 

^H-NMR (400 MHz, CDClg) 7.80 (211, dd, J=2. 2, 9.2 Hz), 7.33 (1H, d,' J=8.4 
Hz), 6.99 (1H, d, J=2.2 Hz), 6.82 (1H, dd, J=2. 2. 8.4 Hz), 6.50 (2H, dd, 
J=2.6, 9.2 Hz), 4.35 (1H, hep, J=6. 6 Hz), 4.29 (2H, q, J = 7. 0 Hz), 1.71 
(4H, s), 1.33 (3H, t, J=7.0 Hz), 1.31 (6H, s), 1. 24 (6H, s), 1.14 (6H, 

d, J=6. 6 Hz). 

_bKxxr;H* (45 mg)£x*y-A/ (4 ml) KJtffrU 20K KOH (1 
ml) rt^tlSlt, BWM^k. N mm (30 mDKfctt. i&it* ? 

U>T'ttl±iLfCo ISl«ltMi^«*U *«t«*LT40 mg (98 
X) ©DA022 £*#/Co 

Colorless powder (n-«%*-fr>- iS-fL.* ?■ U >) ; mp 259 °C 
^H-NMR (400 MHz, CDClg) 7.85 (2H, dd, J=2. 2, 9.2 Hz), 7.34 (1H, d, J=8.4 
Hz), 6.99 (1H, d, J=2. 2 Hz), 6.82 (1H, dd, J=2. 2, 8.1 Hz), 6.51 (2H, d, 
J=9.2Hz), 4.37 (1H, hep, J=6. 6 Hz), 1.71 (4H, s), 1.32 (6H, s), 1.24 (6H, 
s), 1.15 (6H, d, J=6. 6 Hz) 

#|J29-: 4-[N-<>? d7*d t°;b-N-(5, 6, 7, 8-r hy t Kd-5. 5, 8, 8- f H/f^ 
7^ U>-2- -fAO 7;/] £M$KDA023) ®M 

^d/d t°;b7 S > (1 ml) £4-3- F^lftif^ (407 mg) Stftert 
-BuONa (180 mg) *«S* h;l>x> (10 nDfcfcfrU 7;U=f >fi&T\ M x( 
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•X>^Jf>7-th» v?/-?7v?^A(0) (54 mg) . (R)-BINAP (102 mg)&fi||;i> 

80 o CT-tiniau/c o 4 mwik, isi«Ls ?k 30 mi^&v^-f-^-cmiu^o 

v h ^ 7 ^ _ ( n _/s^-9-> : ftgSxf^ =20 : l) K <± <9 ft L T > 4-(->7n 
37° d h°;U7 $ 7) ^BMx^^x^f )V* 150 mg (56%) *#/c 0 
Colorless needles (n- ^ + mp 69 °C 

^H-NMR (400 MHz, CDClg) 7.88 (2H, dd, .1=2.2, 8.8 Hz), 6.74 (2H, dd, J =2. 
2, 8.8 Hz), 4.53 (1H, brs), 4.32 (2H, q, J-7. 0 Hz), 2.48 (1H, dtt, J=1.5, 

2.6. 6.2 Hz), 1.36 (3H, . t, J=7. 0 Hz), 0.79 (2H, ddd, J=4.4, 6.6, 7.0 Hz), 

0.54 (2H, ddd, J=3.7, 4.8, 6. 6 Hz) 
Anal. Calcd for C 12 H 15 N0 2 , C: 70.2254, H: 7. 373S, N: 6. 83%; Found C: 70.20 
95, H: 7. 23%, N: 6.681 

4- (•>^D/ut 1 ^7;y) 3cll8xf;HXT/l' (97 mg), 6-7'o*-l,2, 
3,4- r- Vv b Kd-1, 1,4,4- t Y 5 / t^Ut"7 9 U > (121.5 mg) &t/tert-BuONa 

(67 mg)£i§7k h^x> (5 ml) Kfg^U 7 ;U =f > S$fF\ Mx( 
ijf >7-bh» v?v?7 A(0) (24 mg) „ (R)-BINAP (40. 5 mg) £in*^ 80 
D C-CiQ^L/Co 1.5 Sfi*T&*PU 7K 30 mlC*^ttft>f-U>T}|llttJ 

•>i v U itrfriJ 7A7DV ^57^ - (n-^*-y-> : ft&x^;U= 20 : 1) 
C J; 19 fit® U 4-[N- ->7a7°nh°;U-N-(5, 6, 7, 8-t- h?t Kd-5.5,8,8- f- 
^ 7^1/^7^ U>-2- -f;U)- 7;;] ^lllxf^xxf^ 42 mg (20 X) 

/Co 

^II-NMR (400 MHz, CDClg) 7.86 (ZH, dd, J=2. 2, 9.2 Hz), 7.29 (1H, d, J=8. 1 
Hz), 7.02 (1H, d, J=2.6 Hz), 6.93 (2H, dd, J=l. 8, 8.8 Hz), 6.87 (dd, J= 

2.2, 8.1 Hz), 4.31 (2H, q. J=7. 3 Hz), 2.80 (1H, tt, J=3. 7. 6. 6 Hz), 1.70 
(4H. s), 1.35 (3H, t, J=7.3 Hz), 1.30 (6H, s), 1.24 (6H, s), 0.89 (2H, 

ddd, J=4. 8, 6.2, 7.0 Hz), 0.63 (2H, ddd, J=3. 7, 5.1, 7.0 Hz). 
lExxr^ (42 mg)£x^/-;l/ (2 ml) CfcfrU 20% KOH ?K« (0. 
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5 ml) ^D^TSffilfcc 5I6«*1N NaOH ?KM (30 ml)i::*tfi- 

7KW^ h iSltfefe^ 14 rag (35tt^#/c 0 ^bft/cM.f H 

fcffittpB&g* Lfc©^ Si B B H i: J: 0 efe^n B n< !: LTDA023 ^l#/c 0 
Colorless prisms (n-^*1r>- t&fl^ 5 1 P » ; mp 260-261 °C(dec.) 
^H-NMR (400 MHz, CDClj) 7.89 (2H, dd, J=2. 2, 9.2 Hz), 7.30 (1H, d, J=8. 43 

Hz), 7.02 C1H. d, J=2.2 Hz), 6.94 (1H. dd, J=2. 2. 9.2 Hz). 6.87 (2H, dd. 

J=2. 2, 8. 4 Hz), 2. 82 (1H, tt, J=4. 0, 7. 0 Hz), 1. 70 (4H, s), 1. 31 (6H, s), 

1.25 (6H, s), 0.90 (2H, ddd, J=5. 1. 6.6, 7.0 Hz), 0.64 (2H. ddd, J=5. 1, 

5. 5, 7. 3 Hz) 

tf!l30 : 4-[N-> ^ p ^ a t°;M f ;M-(5, 6, 7, 8-f F 7 b Ko-5, 5, 8, 8- r h?^ 
f-;U^-7^U>-2- <<)V) 7\ 7] £M1KDA024) ©iSit 

4-[N-(5, 6,7,8-r h5h Ka-5,5,8,8- f- h7yf^t7^1/>-2- f 7l/) 7 
i;] $liixf;i/ixf;i' (vi-2) £JI<fb-> ? o 7°.d t°;M T^u^fflot, #J 
20©^&K:$oTDA024 ££)£L^ 0 

Colorless prisms (n-^-ir y- Jg-fb^ ^ U >) ; mp 245 °C 

^H-NMR (400 MHz, CDClg) 7.88 (2H, dd, J=1.8, 9.2 Hz). 7.32 (111, d, J=8. 4 
Hz), 7.16 (1H, d, J=2.6 Hz), 6.95 (1H, dd, J=2. 2, 8.1 Hz), 6.68 (2H, dd, 
J=1.8, 9.2 Hz), 3.56 (2H, d, J=6. 6 Hz), 1.70 (4H, s), 1.31 (6H, s). 1.25 
(6H, s), 1.15-1.22 (1H. m), 0.50 (2H, ddd, J=4. 4, 5.9. 8.1 Hz), 0.14 (2H, 
q, J=4. 8 Hz) 

Anal. Calcd for C 25 H 31 N0 2 , C: 79.53% H: 8.28% N: 3.71%; Found C: 79.33 
% H: 8.36% N: 3.82% 
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0*31 : 4-[N-f7y^H-(5,6,7,8-fh7t Kd-5.5,8.8- f h5/f^7^ 
l/>-2- *;10 y]'£J&§B*(DA025) ©M 

4-[N-(5, 6, 7,8-f h7t Ko-5,5,8,8- r h7^fJl/t7^ b>-2- -OU) T 
■ /] gI|Sxf;i/xxf;i' (Vl-2) £ a-Mfc^ 7 7'f;^ffli^ #J20©:£& 
K?£- 5 TDA025 £-£$L/c 0 

Colorless prisms (n-^*V>- $g4"k ;< * U > ) ; mp 232 °C 
^H-NMR (400 MHz, CDClg) 7.85 (211, dd, J=l. 8. 9.2 Hz), 7.31 (1H, d, J=8. 4 
Hz), 7.12 (1H, d, J=2. 6 Hz), 6.93 (111, dd, J=2. 2, 8.4 Hz), 6.67 (2H, d, 
J=9.2 Hz), 3.52 (2H, d, J=7. 3 Hz), 2.08 (111, 7th, J=7. 0 Hz), 1.70 (4H, 
s). 1.30 (6H, s), 1.24 (6H, s), 0.96 (6H, d, J=6. 6 Hz) 
Anal. Calcd for C^H^NOg, C: 79.11%, H: 8. 76%, N: 3.69%; Found C: 79.10 
%, H: 8. 81%, N: 3. 65%. 

#J32 : 4-[N-f 7^>x-^-N-(5, 6, 7,8-r l?h Ko-5,5,8,8- f- h 7 S f-;U* 
7?b>-2- Tin 5£M»(DA028) ©» 

4-[N-(5,6,7, 8-7 t Kn-5/5,8.8- fl^f/^7^ l/>-2- -OlO 7 
5 7] $M|if^^r^ (VI-2) tM^^-^^ffl^T, «U20O^irtJe 
-PTDA028 ££jj£L/c 0 

Colorless prisms (n-^*1J->- > f- U > ) ; mp 215 °C 
^H-NMR (400 MHz, CDClg) 7.87 (2H, dd, J=2. 2, 9.2 Hz), 7.30 (1H, d, J -8. 4 
Hz), 7.11 (1H, d, J=2.2 Hz), 6.94 (1H, dd, J =2. 2, 8.4 Hz), 6.67 (2H, dd, 
J=2.2, 9.2 Hz), 5.33 (1H, t, J=5. 86 Hz), 4.29 (2H. d, J=5. 49 Hz), 1.72 
(3H, s), 1.70 (4H, s), 1.61 (3H, s), 1.30 (6H, s), 1.24 (6H, s) 

#J33: 4-[N-->^ D7'f-^^f-;U-N-(5, 6,7,8-x h7 h Kp-5,5,8,8- fl?yf 
)Ui-7?U>-2- 4)V) 7U1 3e.«»(DA030) ©Slit 
4-[N-(5, 6,7,8-r I? t Ko-5,5,8,8- r h ? / TiVi- 7 9 V >-2- -Y ;u) 7 
$Ifiif^i^f;V (Vl-2) tM->?D7'f;Mf^ffl^T, M20 
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oTDA030 £"£$l-/c 0 
Colorless needles (n- i&ltJ rb»: mp 232 °C 

^H-NMR (400 MHz, CDClg) 7.85 (2H, dd, J=2.2. 9.2 Hz), 7.31 C1H. d, J-8.4 
Hz), 7.07 (III, d, J=2.2 Hz), 6.89 (1H, dd, J= 2.2. 8.4 Hz), 6.60 (2H, dd, 
J=1.8, 8.8 Hz), 3.70 (2H. d, J=7. 0 Hz), 2.74 (1H, 5th. J=7. 7 Hz), 2.01 
(2H, id), 1.82 (211, m), 1.70 (4H, s), 1.66 (2H, m), 1.30 (6H. s), 1.24 (6H, 
s) 

Anal. Calcd for C^HggNOg, C: 79- 75%. H: 8. 50%, N: 3.58%; Found C: 79.82 
X, H: 8.53% N: 3.6.11 

$J34 : 4-[N-->? a^i/JU/ *;MK5. 6, 7,8-r h 7 k Ko-5,5.8.8- fh7/ 
f-**7* l/>-2- -oto 7^y] £m#$KDA036) 

4-[N-(5, 6, 7,8-r F5t Kd-5,5,8,8- r h7^^t7^U>-2- >f 7 
;y] ^,tMx^;L/iX-r;U (VI-2) £ JUL •> * o^+S/^y fi^ffl^T, 0J 
20©#&{~^TDA036 

Colorless cubes (n- &4fcy*l/»; mp 230-231 *C 

^H-NMR (400 MHz, CDClg) 7.86 (211, d, J=9. 2 Hz), 7.31 (1H, d, J=8". 4 Hz), 
7.10 (1H, d, J=2.2 Hz), 6.92 (111, dd, J=2. 2, 8.4 Hz), 6.65 (2H, dd, J=9. 
2 Hz), 3.59 (2H, d, J=7. 0 Hz), 1.75 (6H, ■), 1.70 (4H, s). 1.31 (6H, s), 

1.24 (6H, s), 1. 16 (3H, m), 0.95 (2H, m) 
Anal. Calcd for CggH^NOg, C: 80.15% H: 8.89% N: 3.34%; Found C: 79.86 
X, H: 8.89%, N: 3.33%. 

#|J35: 4-[N-^>^;U-N-(5,6,7,8-r h7 b Kn-5.5,8,8- f 
y-lr 4)1) Tin £M$KDA040) ©Sit 

4-CN-(5, 6,7.8-r h5k Kd-5,5.8,8- t h y * r ;Ur 7 9 1/ >-2- -f 7 
jy] ^ifiif^i^r^ (VI-2) cM<>^^l^-C> #iJ20®#&« 
•OTDA040 ££$U/c 0 
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Colorless powder (n-^**>- ffi-ffc^ f- 1/ »: mp 272-273 °C 
^H-NMR (400 MHz, CDClg) 7.84 (2H. dd, J=2.2, 9.2 Hz), 7.32 (4H, d, J=4.8 
Hz), 7.30 (1H, d, J=7. 3 Hz), 7.23-7.25 (1H, ■), 7.21 (1H. d, J=2. 2 Hz), 
7.04 (1H, dd, J=2.2. 8.4 Hz), 6.73 (2H, dd, J= 1.8. 9.2 Hz), 5.00 (2H, 
s), 1.69 (4H, s), 1.29 (6H. s), 1.22 (611, s) 

Anal. Calcd for CggHgjNOg, C: 81.32%, II: 7. 56%, N: 3.39%; Found C: 81.05 
%, H: 7.49%, N: 3.57%. 

$J36 : 4-[N-(4-^ fMy^^-KUU" r h 5 t Ko-5, 5, 8, 8- fh?^f 
;l/^-7^P>-2- -f^) 7;7] 3?JMMI(DA041) ©Sit 
4-[N-(5, 6.7,8-r h5t Kd-5,5.8,8- r F7^f;^7^U>2- W ^) 7 
^EMx^^xxr^ (VI-2) tUft (4-yfM>^^) £ffl^T, 0>J 
20©^«'^oTDA041 £-£j£Lfc 0 

Colorless powder (n-^4lJ->- > f- U > ) ; mp 246-248 °C 

^H-NMR (400 MHz, CDCI3) 7. 83 (2H, dd, 3=2. 2, 9. 2 Hz), 7. 30 (1H, d, J=8. 4 
Hz), 7.21 (1H, d, J-2.2Hz), 7.20 (2H, d, J=6. 6 Hz), 7.12 (2H,.d. J=8. 1 
Hz), 7.03 (1H, dd, J=2.2, 8.4 Hz), 6.73 (211, dd, 3-2. 9, 9.2 Hz), 4.96 (2H, 
s). 2.32 (3H, s), 1.68 (4H, s), 1.29 (6H, s), 1.22 (6H, s) 

Anal. Calcd for CggHggNO^ C: 81.46%, H: 7.78%, N: 3.28%; Found C: 81.28 

X, H: 7.82%, N: 3.44%. 

0J37 : 4-[N-(5,6,7, 8-r h 7 t Ko-5, 5, 8. 8- fh7>f^7^I/>-2- W ;lO 
-N-C4- MJ7WD^f;K>^) 7$y] £.t#$KDA042) ®Wk 
4-CN-C5, 6. 7, 8-r Ko-5, 5, 8, 8- r h7^f^t7^ U >-2- -f ^) 7 

• 3c,iiiif;i/xxf;i/ (vi-2) t*-fb M-hnwD^Mvy^) 

0iJ2O©:fr&K$oTDAO42 ££jjfcUfc 0 
Colorless powder (n-^ + lf >); mp 209-210 °C 

l H-NMR (400 MHz, CDC1,) 7.86 (2H, dd, J=2.2, 9.2 Hz), 7.58 (2H, d, J=8. 1 
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Hz), 7.44 (2H, d, J=8.4 Hz), 7.32 (1H, d, J=8.4 Hz), 7.19 (III, d, J=2.2 
Hz), 7.02 (1H, dd, J=2.2, 8.4 Hz), 6.70 (2H, d, J =8. 8 Hz), 5.04 (2H, s), 
1.69 (4H, s), 1. 29 (6H, s), 1.22 (6H, s) 

Anal. Calcd for CggHggNOgFg, C: 72. 339S, H: 6.28%, N: 2.91%; Found C: 72. 

15%, H: 6.41%, N: 2.94%. 

#038 : 4-CN-(4-i H*->-2, 3, 5, 6- r H 5 7)V*n<> ;W-N-(5, 6, 7, 8- r h 5 
t Kn-5,5,8.8- f^yfW7^ >-2- 'OlO 7 ^ 7 J £A«(DA045) 
©Si it 

4-[N-(5,6.7,8-f- h7b Ka-5,5,8,8- r h7^fAt7^l/>-2- -OIO 7 
= J'\ £ll|xf^x^7^ (VI-2) (^>*7;U* aOiffr) £ffll> 

X. #J20©#&K:ftoTDA045 *^fi£Lfc 0 . 
Colorless powder (n-^*1r>- ?- U »; mp 227-229 °C 

^H-NMR (400 MHz, CDClg) 7.90 (2H, dd, J=l. 8. 8.8 Hz), 7.26 C1H, d, J=8. 4 
Hz), 6.98 (1H, d, J=2.2 Hz), 6.87 C1H, dd. J=2. 2, 8.4 Hz), 6.75 (2H, dd, 
J=1.8. 8. 8 Hz), 4.92 (2H, s), 4.22 (q, J=7. 0 Hz), 1.66 (4H, s), 1.36 (3H, 
t, J=7.0 Hz). 1.25 (6H, s), 1. 16 (611. s) 
Anal. Calcd for CgflHg^NOg, C: 68.04%, H: 5.90%. N: 2.65%; Found C: 67. 
78%, H: 5.89%, N: 2.61%. 

#J39 : 4-[N-(2-h"7x-;Mf-;U)-N-(5.6.7.8- r h y t Ko-5, 5, 8, 8- f - h ?/ 
?)Ui-7*l/>-2- Tin ^,ft«(DA046) ©Sit 

4-QK5.6.7. 8-r Ko-5. 5. 8. 8- r 15/ f P>-2- 7 

= y ] $lftxf;nxf^ (Vl-2) tMt^i-^/f^^t, #120 
<D^C^oTDA046 ^fiSbfc. 

Colorless prisms (n-^**>- fflfl:^ f - U»: mp 237-239 °C 

^H-NMR (400 MHz, CDClg) 7. 80(2H, d, J=8. 8 Hz), 7.79-7.48 (1H, n), 7.35-7. 

44 (4H, m), 7.23-7.31 (611. m), 7.15 (HI, d, J=2. 6 Hz), 6.98 C1H. dd, J=2. 
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2, 8.8 Hz), 6.64 (2H, d, J=9. 2 Hz), 4.87 (2H, s), 1.68 (4H, s), 1.28 (6H, 
s), 1.19 (6H, s) 

Anal. Calcd for C 34 H 35 N0 2> C: 83. 40%, 11: 7. 21%, N: 2.86%; Found C: 83.11 
%, H: 7.50%, N: 2-75%. 

W0:4-[N-(2-t7f;Mf^)-N-(5,6,7,8- f" h 7 t K a -5, 5, 8, 8- r h 5 J ? 
J\y± 7 9 V >-2- -OlO 7;/] £SM(DA048) ©M 
4-CN-C5, 6,7,8-x h^t Kn-5,5.8,8- r h 7 > f-;l/* 7 9 V >-2- -f^) 7$ y] 
^lilxf^xxf^ (Vl-2) i^b-2- t"7t^M T^l^ffl^T, #J20©?3 
&{C^oTDA048 ££jj£;Lfc 0 

Colorless powder (n-N + ir>- tg^f-l^); mp 233 °C 

^H-NMR (400 MHz, CDClg) 7.84 (2H, dd, J=2. 2, 9.2 Hz), 7.78 (4H, m), 7.44 

(3H, m), 7.31 (1H, d, J=8.4 Hz), 7.27 (1H, d, J-2. 6 Hz), 7.09 (1H, dd. 
J-2.2. 8.4 Hz), 6.79 (2H, dd, J=2.2, 9.2 Hz), 5.15 (2H, s), 1.68 (4H, s), 

1.28 (6H, s), 1.22 (6H, s) 
Anal. Calcd for C^HggNOg, C: 82. .90%, H: 7.18%, N: 3.02%; Found C: 82.66 
%, H: '7.48%, N: 2.73%. 

#141 : 4-[N-T*f-iU-N-(5,6,7,8-r h y fc Kd-5,5,8,8- r h7>f^7^ U 
>-2- -OIO 7$y] £&§»(DA051) ©M 

4-[N-(5, 6, 7,8-t h7t Kn-5.5,8.8- x l/>-2- -Y ^) 7 

>y] $lfixf;nxr/v (Vl-2) 605 mg£fckh^> (15 mDK^U 
i&fcT-tf-Jl (1 ml) ^T7J^>TT-IMlfc. M£MBE@-£-U K 

^7? 7 fa •> 'J *W5A?D7 ^'77^ -(n- ^ : ftB|if-^ = 

10 : 1) £«!:•) IMS LT, GfefcgiJt«£677 mg (JtJktt) #/c c 
Colorless cubes (n-^+*»; mp 102 °C 

^H-NMR (400 MHz, CDClg) 8.00 (2H, d, J=8.4 Hz), 7.33 (2H, dd, J=l. 8. 8.8 
Hz). 7.31 (1H, d. J= 8.8 Hz). 7.15 (111, d. J=2. 6 Hz), 6.95 (1H. dd. J=2. 
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2, 8.4 Hz), 4.36 (2H, q, J=7. 0 Hz), 2.05 (3H, s), 1.69 (4H, s), 1.37 (3H, 
t, J=7.0 Hz), 1.28 (6H, s), 1.24 (6H, s) 

Anal. Calcd for C^HgjNOg, C: 76. 30%, H: 7.94%, N: 3- 56%; Found C: 76.26 
%, H: 7.931 N: 3-511 

_hlBxxf"^ (404 rag) £x^y-;P (10 mDnig^U b% NaOH 7.Ki8fl£ (0. 
9 ml) *im*TMT-»at#Lfc. g^EK* (0.5 nil) fcJ: 

tf«$SB* (5 ml) £ftl;U tff*U:fe B e«Lt^U tlfe^ B B B 342 rag (91 
%)t LTDA051 ^#/:o 
Colorless powder (n-N*-fr»; mp 222 °C 

^H-NMR (400 MHz, CDClg) 8.04 (2H, d, J=8. 4 Hz), 7.36 (211, dd. J=2. 2, 8. 8 
Hz), 7.33 (1H, d, J=8. 1 Hz), 7.16 (1H, d, J=2. 2 Hz). 6.96 (111, dd, J=2. 
6, 8. 4 Hz), 2.06 (3H, s), 1.70 (4H, s), 1.29 (6H, s), 1.25 (611, s) 
Anal. Calcd for C^H^NOg, C: 75.59%, H: 7.45%, N: 3.83%; Found C: 75.29 
%, H: 7.54%, N: 3.65%. 

#J42 : 4-[N-^>VM^-N-(5, 6,7,8-xh7h Ko-5,5,8.8- f F7^f^t7^ 
l/>-2- -Y^) 7 5/] £MfKDA055) 

4- [N-C5, 6, 7,8-r hn Ko-5, 5,8,8- r h y * 9 u >-2- 4 /l<) 7 

I /] Sliffilxf^xxf^ (VI-2) 104 mg^7K^>-t?> (5 ml) KgfrU 
K> D7-f K (1 ml) fcitf fc?'J (1 ml) ^DiTl^L/:, Bttift 

ffc^ £l£&£g&M*7kK&U\ ^b>f-^>T«ilBLfco III* 1 Nfc.tt 
(30 ral)Tifcl\ h 'J A-CMLT. 

•5 7 -> a i/iJ *W5A?D7 ^'57^ - (n-«N*1f> : Hi?x^;l/ = 20 : 1 

) dcfcOfjtS^T, SfefiMJI 130 mg (96.5%) *ftfc 0 
Colorless powder (n-^**>- tt<k>f"l^»: mp 149 °C 
! H-NMR (400 MHz, CDClg) 7.97 (2H, d, 1=8.4 Hz), 7.41 (2H, d. J=8- 4 Hz), 
7.18-7.30 (6H, ■), 6.91 (1H, d, J=2. 2 Hz), 6.84 (1H, dd, J=2. 6, 8.4 Hz), 

4.36 (2H, q, J=7. 0 Hz), 1.61 (4H, s), 1.38 (3H, t, J=6. 96 Hz), 1.23 (6H, 
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s), 1.02 (6H, s) 

Anal. Calcd for Cg 0 HggNOg, C: 79.09V H: 7.30% N: 3- 08%; Found C: 78.94 
% H: 7.29% N: 3.08% 

_hfexxx;M* (79 mg)£x^y-;b (4 ml) U 5X NaOH ymft 0 

ml) mtIST'5BFF»Lfco N £»K*tt£ffcy*U>Tfflffi 

U/Co Wa»***Kft^ H 'J SATlfotKU *&M*LTDA055 * 77 mg (J£S 

Colorless cotton (n-*.*-* >- tfrffc;' f- U »; mp 228-229.5 °C 

! H-NMR (400 MHz, CDClg) 8.03 (2H, dd, .1=1.8, 8.8 Hz), 7.42 (211, dd, J=l. 

5 Hz, 8.4 Hz), 7.19-7.30 (6H, m), 6.91 C1H. d, J=2. 6 Hz), 6.85 (1H, dd. 

J=2.6 Hz, 8.4 Hz), 1.61 (4H, s), 1.23 (6H, s), 1.02 (6H. s) 

Anal. Calcd for CggHggNOg, C: 78.66% H: 6.84% N: 3.28%; Found C: 78.77 

% H: 6.95% N: 3.19% 

#|J43 : 4- [N-C4-* W^)-N-(5, 6, 7, 8- fl7t Kn-5.5.8,8- x h 

7> f;l/t7^ l/>-2- -fAO TW] $Mtt(DA058) ©Siit 
4-[N-(5, 6,7,8- fl>7t Kb -5, 5,8,8- r h 5>f^7^ U>-2- -f ;U) T 
J Sllli^iUXf^ (Vl-2) 153.0 mg^fjfck'O-tr > (5 ml) KjgfrU 
7 1/7^^7^^X7^070' (210 mg) fccfctft 0 ') ^yim^TL 

Hl^l N JfcgK (30 iDTTftt^ »Mr h 'J-)AtWLT«M± 

U g^E* 777'>a > >'MW7i»?07^77^ - (n-^ + tf > : ftSfx 

f-;U=10: DCtDfllSl/ts efeta^ B B B * 191 mg(^SW) ftfc. 
Colorless powder (n- / \ + "9">); mp 135 °C 

L H-NMR (400 MHz, CDClg) 7.98 (2H, d, J=8.4 Hz), 7.88 (2H, d. J=8.4 Hz), 
7.48 (211, d, J=8.4 Hz), 7.24 (2H, d, J=8.4 Hz), 7.21 (1H, d. J=8. 4 Hz), 
6.92 (1H, s), 6.84 (111. dd, J=2. 2, 8.4 Hz), 4.36 (2H, q, J=7. 3 Hz). 3.89 
(3H, s), 1.61 (4H, s). 1.38 (311, t, J=7. 0 Hz), 1.23 (6H, s), 1.03 (6H. 
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S) 

Anal. Calcd for Cg 2 H g5 N0 5 , C: 74.83%, H: 6. 87%, N; 2.73%; Found C: 74.75 
%, H: 7.00%, N: 2.44%. 
±£xxt;M* (86.3 mg)£x^y-;l/ (50 iDKSfrU 5% NaOH 7jcJgfl£ (2 
ml) *JnilMT4l*Hiai$Lfco 5fl?«*l N «[» K tt«Mb y * 1/ > fc «fc 

78.2 rag (98.8%)iUT DA058*Kffco 
Colorless powder (n-N*1f >) ; mp > 300 °C 

^H-NMR (400 MHz, CDCI3) 7.90 (2H, d, . J=8. 4 Hz), 7. 78 (2H, d, J=8.4 Hz), 
7.50 (2H, d, J=8. 1 Hz), 7.43 (1H, s), 7.35 (2H, d, J=8.4 Hz), 7.29 (1H, 
d, J=8.4 Hz), 6.92 (1H, d, J=8. 4 Hz), 1.56 (4H, s), 1.18 (6H, s), 1.02 (611, 
s) 

^j44:4-[N- xf;H-(5,U,8-fh7t Kn-3.5,5, 8, 8- ^>*>f^t7*l/ 
>-2- -OIO TU~\ £.t»(DA112) 

1,2,3,4-x h7t Ko-1,1,4,4,6- ^ > ^ 7 * W > (¥11-1, 21.888 

g)*ftlfc (80 oDicJ&frU *k#Ttttt* W»M***^> < Oi0^i£«lito 
3KfP^s £j£ift*7.K (200 ml) JC&tf, flfait^WU • fcffcK 

T7-- hu-1,2,3.4- rF7t Ko-1,1,4,4,6- ^>^^fW7^l/>(TII-2) 
14.59 g (54.5%) ^fifeiHfBlt LTUfco 

^H-NMR (400 MHz, CDClg) 7.96 (1H, s), 7.21 (1H, s), 2.56 (3H, s), 1.72 (4H, 
s), 1.30 (6H, s), 1.29 (6H, s). 

IE- hott (VI 1-2) 14.59 g^ffik*?* (200 ml) fci^x^;-^ (100 
ml) HfcfrU 10% Pd/C (1.74 g) *flD*T&ftfcS7G£f?o fc 0 £j£$£-tr^ 

his u s> n ? 5 * •> * •> u * ? 5'a 7 n 

h ^5 7 4 -(n- ^ + : ftixf^ = 25 : «k *) tfffi LT\ 7-7 * /-l, 2, 
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3,4- fh7t K o-1.1.4,4, 6- Jf-Jlti-yfi U XVI 1-3) 12.14 g (94.6 

^H-NMR (400 MHz, CDClg) 6.98 (1H, s). 6.63 (1H. s), 3.61 (2H, br s), 2.14 
(3H, s). 1.64 (4H. s), 1.24 (12H, s). 

±357 ; J>& (VII-3) 1.085 g, 4-3- K£SMx^;u (1-676 g)&tftert 
-BuONa (616 mg) £4£7KMI^> (20 ml)<C«L. 77bo >S&TT' h <J X (v» 
Kyi? 'J r >T-t? h » ^°7v^A(0) (101.5 mg), (R)-BINAP (163. 8 mg)£Sn 
3 B#F^ £j£$£gS2T'ft^U 7j<100 mlK&tfTx-T^-C' 

aV'JAW^^ov ^77^ - (n-^**> : Ift$xf-;U=10 : l)f;«kD 
mi^LT. 4-CN-C5. 6, 7.8-r F5h Ko-3. 5, 5. 8. 8- ^ > * > * A/t 7 * U >-2 
- ^b) 7;7] $lfl|xf;bxxf^ (VI 1-4)* 1. 095 g (60%) f&fc. 
Colorless needles (n- ^+*»; mp 173-175 °C 

^H-NMR (400 MHz, CDClg) 7.89 (2H, dd, J=l. 83 Hz, 8.8 Hz), 7.21 (1H, s), 
7.16 (1H. s). 6.77 (2H, dd. J=l. 8 Hz, 8.8 Hz). 4.33 (2H, q, J=7. 0 Hz), 2. 
19 (3H, s). 1.68 (411, s), 1.37 (3H, t, J=7.0Hz), 1.29 (6H, s), 1.24 (6H, 
s) 

Anal. Calcd for C^HgjNOg. C: 78. 86%, H: 8.55%, N: 3.83%; Found C: 79.05 
X, H: 8.80%, N: 3.58%. 

±E7 S (Vll-4, 92 mg) £DMF (2 iDCg^L, DMF (2 ml ) IzMffit 
ittzm (61.5 mg) ZtinHtZo *©Sfe3«>4bxf-^ (1 ml) £i0x.> SzST»L 
TLC T'0M^«!Sb^^ Rl6tt*7K (30 nDlC&tttt-fk* f- U ^TjfitB 

?D7^77^ - (n-^*^> : »xf-;l, = 20 : l)i:t||U 4-[N- x^;U 
-N-(5..6,7,8-r t Ko-3, 5, 5, 8, 8- ^ 7 * b >-2- -f;U) 7iJ] 
3cI»if^xXf;l/ 98 mg (99%)£f#^ 0 
Colorlrss powder (n-^+ir >) ; mp 94°C 

^H-NMR (400 MHz, CDClo) 7.83 (2H, d, J=8. 8 Hz), 7.20 (1H, s), 7.00 (1H, 
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s), 6.43 C2H, d, J=9.2 Hz), 4.30 (2H, q, J=7.3 Hz), 3.66 (2H, d, J=6. 6 Hz), 
2.03 (3H, s), 1.69 (4H, s), 1.34 (3H, t, J=7. 0 Hz), 1.31 (6H, s), 1.25 
(3H, t, 1=7.3 Hz), 1.23 (6H, s) 

Anal. Calcd for CggHggNOg, C: 79.341 H: 8.961 N: 3.56%; Found C: 79.12 
1 H: 8.931 N: 3.571 
UExxf-Mfc (83 mg)£x^ / (4 ml) fcj&fr U 20% KOH zKSifc 1 ml 
£#Dx.T»L/c 0 JSWSSfcSU RfiS#*l N i£S& (40 mDicfett, ttfcyf-U 

>T'Wttib/co faisiii?/*!"?^^**^ utdah2 £77 

Colorless powder (n-^4-^>- ig-fb ^ f- 1/ » ; mp 266 °C 
^H-NMR (400 MHz, CDClg) 7.87 (211, d, J=9. 2 Hz), 7.20 (1H, s). 7.00 (1H, 
s), 6 45 (2H, d, J=8. 8 Hz), 3.67 (2H, br), '2.04 (1H. s), 1.69 (4H, s), 1. 
31 (6H, s), 1.26 (3H. t, J=7. 0 Hz), 1.23 (611, s) 

Anal Calcd for C 24 II 31 N0 2 , C: 78.861 H: 8.551 N: 3.83%; Found C: 78.561 
H: 8.711 N: 3.821 

0U45 : 4-[N-n-7o h°;MK5,6, 7,8-r r5 t Kn-3. 5.5, 8, 8- 9 / * to +7 
9 U >-2- <( )V) 7;/] $JBLM(DA113) ©*3t 
flS'&tt VI 1-4 i: 3 Qiln--fv h 0 ^&ffl^T, 0J44©2ffci;:fi£o TDA113 

Colorless powder (n-^ + if >) ; mp 245 °C 

^H-NMR (400 MHz, CDClg) 7.86 (2H, d, J=9. 2 Hz), 7.20 (111, s), 7.00 (1H, 

s), 6.42 (2H, d, J=8.8 Hz), 3.52 (2H, br s), 2.02 (3H, s), 1.72. (211, hep, 

J=7. 7 Hz), 1.69 (4H, s), 1.31 (6H, s), 1.23 (6H, s), 0.95 (3H, t, J=7.7 

Hz). 

Anal. Calcd for C^HggNOg, C: 79.111 H: 8.761 N: 3. 691 Found C: 79.17 
1 H: 8.891 N: 3.641 
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0IJ46 : 4-CN- V 7°o fcf;M f-;M*-(5. 6, 7, 8-x h5b Kd-3. 5. 5. 8, 8- 

(299 Bg)ROfRlt* U 9 A (499 mg) * a SteW 7 7n tf;H:8 

- : ffis&x^;l/=20 : 1 ) LT&fe^BJtattM 7 mg (2X)*f#fc 0 

! H-NMR (400 MHz, CDClg) 7.82 (2H, d, J=9. 2 Hz), 7.18 (1H. s), 6.91 (1H, 
s), 6.41 (2H, d, J=8. 8 Hz), 4.34 (1H, hept, J=7. 0 Hz), 4.29 (2H, q, J=7. 
3 Hz), 2.01 (3H, s), 1.69 (4H, s), 1.33 (311, t, J«7. 3 Hz), 1.30 (6H, s), 
1.22 (6H, s), 1.15 (6H, s). 

JJExy^H* (12 mg)£x^y-;b (3 ml) i:*frU 2Q% K0I1 0.5 
ml ^i«U: 0 UttEffegk £«£1 N (20 mDKfctf, 
^U>T«UBLfco fiIMv?"^->^ATWL, ^fi^^^*UTDA122 

Colorless cubes (n-^*-* >- i&ft,/ f- U >) ; mp 257 °C 
1 H-NUR (400 MHz, CDClg) 7.85 (2H, d, j=9. 2 Hz), 7.19 (111, s), 6.91 (1H. 
s), 6.43 (2H, d, J=9. 2 Hz), 4.36 (1H, pent, J=7. 0 Hz), 2.01 (311. s), 1.69 
(4H, s). 1.31 (6H, s), 1.23 (6H, s), 1.16 (6H, brs). 

0IJ47 : 4-[N- a -fa t°;M f-;b-N-(5, 6, 7, 8-r h ? t Kn-3, 5, 5,8,8- 
^ ^;l/^7^ U>-2- -OIO 7?;] £&*»(DA124) ©Haft 
tt£&VII-4 i^b->^ d^d t^M f-^^ffl^T, ffj44®^rSfKflfe-9TDA124 

Colorless plates (n-^*-fr>- ^b^f-U>); mp 213 °C 
^-NMR (400 MHz, CDClg) 7.88 (2H, d, J=9. 2 Hz), 7.17 (1H, s), 6.50 (2H, 
d, J=8.8 Hz), 3. 50 (2H, brs), 2.03 (3H, s), 1.69 (4H, s), 1.30 (6H, s), 1. 
24 (6H, s), 1.22 (1H. ■), 0.51 (2H, ddd, J=4. 8, 5.5. 8.1 Hz), 0.13 (2H, 
q, J=4.8 Hz). 
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0IJ48 : 4-tN- 4 V7'f;H-(5,U,8-f h?k Kd-3,5, 5,8.8- 
9 v y-Z- J ;10" Tin £.t#SKM125) ojRjfi 
ft£Wii-4 >3 'Mt-f v 7'f-^£ffl^T. flaj44©^»-^oTDAi25 

Colorless cotton (n-^ + *>- £4fc> ^>); mp 245 °C 
^H-NMR (400 MHz, CDClg) 7.85 (2H. d, J=9.2 Hz), 7.18 (1H, s), 7.07 (1H, 
s), 6.44 (211, d. J=9.2 Hz), 3. 40 (2H, brs), 1.67 C1H, hept. J=7. 0 Hz), 1. 
98 (3H, s), 1.69 (4H. s), 1.31 (6H, s), 1.24 (6H, s), 0.99 (6H, d, J=6. 6 
Hz). 

0IJ49 : 4-[N-x*-;U-N-(3.5-i>-tert-7*f-JU7*-;l>) 7;7] £.E»(DA2]2) 
©fiit U*-i8) 

3,5- v>-tert-7'*;U7-'J > (YIII-1) 1.087 g , 4-3- K$.MBKxf-M1817 
g)£tftert-BuONa (667.5 nig) £$S7kh^x> (20 ml)Kjg^U 7^=J* 
TThUX (^>^'Jr>7-feh» ^7^*^(0) 106 mg> (R)-BINAP (176 
mg)£jjD;iTMLfcc 2B#H«, S^^iiSttPU ?K (100 ml) Kfc 

= 20 : Die* DAMS U 4-CN-C3. 5-^-tert-7'f-7U7x-;U) T ^ /] $Ifi^ 
^;WxXx;KVIII-2)& 1.28 g (68%) »fc„ 
Colorless needles (n-^ + U" >) ; mp 123 

*H-NMR (400 MHz, CDClg) 7.92 (2H, dd, J-1.8, 8.8 Hz), 7.14 (1H, t. J-l. 8 
Hz), 7.03 (2H, d, J=1.5 Hz), 6.96 (2H, dd, J=l. 8. 8.8 Hz), 6.01 (1H, br 
s), 4.33 (2H. q, J=7. 3 Hz), 1.37 (3H, t, J=7. 0 Hz), 1.32 (18H, s) 

Anal.. Calcd for ^Vh' C: 78 " 14% ' H: 8 ' U% ' N: 3 ' 96%: F ° Und C: ?8 * 33 
X, H: 8- 9496, N: 3.69%. 

±ET ? J\% (VI 1 1-2) 101 mg£DMF (2 nl)Cifcfr U DMF (2 ml ) 
•tf^NaH 90 mg £Sn?L/Co *®&3 S-ftx^l/ (1 ml) ^fi^Lfco 



54 



WO 98/45242 PCT/JP98/01211 

TLC TlgeR«£**iBUfc^ Rl&ft** (30 ml)ir*{^k>^b>-CftltBL^o 

^574- ( n -/\*1f y : ftBfct = 10 : DKTflNRU 4-[N- xf;M-(3, 
5-^-tert-7*f-^7 x-;U) 7;;] ^lllxfMXf^ (99X)*»fco 
Colorless powder (n-^ + l?" >) ; mp 90 °C 

*H-NMR (400 MHz. CDClg) 7.83 (2H, dd. J=2. 2, 9.2 Hz), 7.31 (1H. t. J=l. 8 
Hz), 7.02 (2H, d, J=l- 5 Hz), 6.64 (2H, dd, J=2. 2, 9.2 Hz), 4.31 (2H, q, 
J=7.0 Hz), 3.79 (2H, q, J= 7.0 Hz), 1.35 (3H, t, J=7. 0 Hz), 1.32 U8H, 

s), 1. 26 (3H, t, J=7. 0 Hz) 

Anal. Calcd for C 25 H 35 N0 2 , C: 78.691 H: 9.251 N: 3. 67%; Found C: 78.77 
%, H: 9.091 N: 3.691 
JJExx-rMfc (89 rog)£x^y-;U (4 ml) fc»frU 20% KOH tKSjR (1 

mi) zMz-zmmbizo wMmtm, mm*\ n mm oo *s^f- 

lx>Ttfi!±iL/Co W*SSt7^->fAt»U *1BIE*«*UT DA212£80 
mg (97%) ftfc. 

Colorless prisms (n-^*-tf->- &ft>ff-U»; mp 225 °C 
' 1 H-NHR (400 MHz, CDClg) 7.88 (2H, dd, J=2. 2, 9.2 Hz), 7,33 (1H, t, J-1.8 

Hz),. 7.02 (2H, d, J=1.8 Hz), 6.63 (2H, dd. J=l. 8, 8.8 Hz), 3.80 (2H, q, 

J=7.0 Hz), 1.32 (18H, s), 1.27 (3H, t, J=7. 0 Hz) 
Anal Calcd for CggHgjNOg. C: 78.141 H: 8.841 N: 3. 9696; Found C: 78.201 

H: 8.911 N: 3.921 

$J50 : 4-[N-n- 7°a £>-N-(3. 5-i>-tert-^f-^7 x -fr) 7 1/1 •Jlfiif 
;l/xxr;KDA213) <£>UM 
4k&®m\-2t 3 'Mbn-T'n £;l/£ffl^T N #J490^fC^o TDA213 

Colorless prisms (n-^**>- tgft>^U»; mp 247-248 °C 

^H-NMR (400 MHz, CDClo) 7.87 (2H, dd, J=2. 2, 9.2 Hz), 7.33 (1H, t, J = l. 8 
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Hz), 7.03 (2H, d, J=l. 8 Hz), 6.61 (2H, dd, J=l. 8. 9.2 Hz), 3.66 (2H, t, 
J=7. 7 Hz), 1.74 (2H, hex, J=7.7 Hz), 1.32 (18 H, s), 0.95 (3H, t, J=7. 7 
Hz) 

Anal. Calcd for C^HggNOg, C: 78.43%, H: 9.05% N: 3.81%; Found C: 78.55 
%, H: 8. 94%, N: 3.591 

#J51 : 4-tN- 7i-^ -N-[2-(5, 6.7,8- rF5t F'd-5, 5, 8, 8- Th?J 
7fW]7;;] ££M(TA001) ©M3t 

4-[N-(5, 6, 7,8-x h7.t Kn-5,5, 8, 8- f- h7/f^t7^ U > -2—f JW) 7 
.-;] $,IS|if;HXfil/ (Vl-2) 107 mg, 3-7 4"fc7x-;l/ 0.1 ml tert 
-BuONa 33.5 nig Wl^ > 5 mlK&7>U 7JUyW%kT. h'JX (v^ 

>i? 'jf-'>7-b K» i>/<7v>*M0) 21 mg , B1NAP dill) 43 mg £fiD;U 
80 < CTjnl^U^ o 1 U#r B ^40^-^. tert-BuONa 33 mg ^m\l^tz 0 |£K 1 Bf Pb150 
i>S2T?$£U 7K 30 mUC*l^^b/^b>T'tttBU/Co WHIS^M^ 
1> 'J ^t'Ri ^ftfi1&> 75>'>iS"J*W7A^B7h^57^ - (n- 
> : ft®i^;U = 40 : DKcfc OffiSSUTs 4-[N- 7x-A -N-[2-(5. 6, 
7,8-r h7t Ko-5.5.8.8- r h7^f;^7f;l/)]7 i /] $.liixf^xx 
f-J\? 28 mg (y. 22 %) £#7t 0 

! H-NMR (400 MHz, CDClg) 7.84 (2H, dd, J=l. 8, 8.8 Hz), 7.29 (2H, t, J=7.3 
Hz), 7.19 (1H, d, J=8.4 Hz), 7.08-7.16 (4H, m), 6.97 (2H, dd, J-1.8. 8. 

8 Hz), 6.82 (1H, dd, J =2. 6, 8.4 Hz), 4.33 (2H, q, J=7.3 Hz), 1.67 (4H, s), 
1.36 (3H, t, J=7.3 Hz), 1.28 (6H, s), 1.17 (6H, s). 
liexxfil'ft 23 mg£x^y-;b 3 ml i:^^L, 20 % K0H7k?£f& 0.5 ml 

^iDx. lBff^ML/Co fcmi&Z IN Smt^hV^itt ^b>TJ4ttiL^o Ml 

^WYMWi- Y U ^A-c!K7KLs Wiltffifefe 8 ^ 21 mg 0£J;6t)) **fco 

TA001: colorless prism (n-^ + lf > - f- U >) ;mp 239 °C 

^H-NMR (400 MHz, CDClJ 7.88 (2H, dd, J=l. 8, 8.8 Hz), 7.31 (2H, t, J=8.4 
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Hz). 7.22 OH, d, J=8.4 Hz), 7.17 (2H, dd, J=l. 5. 8.8 Hz), 7.12 (1H, t, 
J=7.3 Hz), 7.10 (1H, d, J=2. 6 Hz), 6.97 (2H, dd, J =2. 2, 9.2 Hz), 6.84 (2H. 
dd, J-2.6, 8.4 Hz), 1.68 (4H, s), 1.28 (6H, s), 1.18 (6H, s). 

M52 : 4-LN.N- t"x[2-C5. 6, 7,8-r h y t Ko-5, 5, 8. 8- r h v J 7 r;U)] 
7$ / ] £JL§«(TA012) ©Sit 

SftgfflftTx p-7 i (7.42 g) , 2-7* n *-5. 6, 7, 

8- f ^7t Kd-5,5,8.8- f^yW7^> (10 g) * ft»*'J*A (10. 
4 g) , BfcffcSH (0.5 gX -ha^>-tr'> (5 „1) ©*S£%£#j220 "C^ 5 B#Pa1tl 

ftU *ffiTJ=*tt*S*^N ME4i/'J*W7A^B7 ^77^ - (n- 
's+if > : Stxf;^ 1:5) laOllLts ft£#jV]-2 (3.5 g)£4-[N,N 
- t"*[2-(5,6,7,8-r in Kp-5,5.8.8- fl7^^t7fW37 S y] £1. 
ftxf^xxf^ (3.1 g)£*#fc„ 

t"X# : ^H-NMR (400 MHz, CDClg) 7.82 (2H, d, J=9 Hz), 7.19 (211, d, J=8 Hz), 
7. 08 (2H, d, J=2 Hz), 6. 94 (2H, d, J=9 Hz), 6.84 (2H, dd, J=8, 2 Hz), 4. 

32 (2H, q), 1.67 (8H, s), 1.35 (3H, t), 1.27 (12H, s), 1.17 (12H, s). 
4-[N, N-f'x[2-(5, 6, 7,8-r hvt Ko-5, 5,8,8- r h^f^7f^)]7; 

/]. ^Ifixf^xxf^ (3 g)cox;?y-;u (20 mDigttKJiRflMfc-r b 'J -7 A 
(0.67 g) ©jjc&ift (3 ml) £jjn;U 5O^T3B£|ig0£#Lfco £j££<frte«ttE 

^^•Wxf-^T'tttB U Hbnfcffi*7i?D7 ^77^-( ftSif 
;U) Tff^LT, TA012 (1.5 g) £»o 

^H-NMR (400 MHz, CDCI3) 7.87 (2H, d, J=9 Hz), 7.21 (2H, d, J=8 Hz), 7.10 
(2H, d, J=2 Hz), 6.93 (2H, d, J=9 Hz), 6.86 (2H„ dd, J=8, 2 Hz), 1.67 (8H, 
s), 1.27 (12H. s), 1. 18 (12H, s). 



57 



WO 98/45242 



PCT/JP98/01211 



ffl&W : HL-60 

TU^y ^ < iiAm80 [4-[C5, 6, 7. 8-r h?t Kn-5,5,8,8- f^^f^ 

-fbiJ^SBK-fb*)' i^-FD^-f^'/'J^ (NBT) © jS7CB&$«/t i" cfc *> u 

/c 0 gicit &ii&mm&®m%fomwmm^ w ixio~ 9 m ©i/*-^ 

>©(RA)XtiA^l80©^b^Ml-W•r^Mte^fit)^^ ; &^b^ 1x10 

_10 m Am8o ©^ftgt#te»cit-rs«.'fb'&«o«Sttffws!i«**L. m^\$, & 

ft£ttmafe©**tt#«*MfcR**B;Rtf 1 xlO" 10 M Am80 ©^HkBaMlKS**** 
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R 2 




(5^, R 1 tt7K*«f-?Xl*C 1 _ 6 T;u*->i^l**t ;R 2 . R 3 > W^teZtiZ'ti&ti 

frffi&ir * K li * ft 6 It—mKtl o TR^CFR^^-r 57i- ;ua^h©gai 
HT? t <t K 5 ^ L 6 JMH&JBjjJS LT «fc < (±SB©3»«* ©»±<= Hi* fc 

tt 2 AiBt±©c 1 _ 4 T^*^ai**t a *. iffl* tt 2 4iJ!st±©fi&&£i'f * c 

t *>h% lfflOffi&O-e^mZ^lX^Tb J:lv) ;X li-C(R 5 )(R 6 )- Xtt - 
NR 7 -Tg£*iar{ffi©*£*t- R 5 (i7Rf|I£T-XI±7k$?g£^L ; R 6 {ig& 
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C M2 7 )\>t> J 4 >\>m. lMWKit*57n^;H, Xfig&S£Wi)- 

2. ft^ofSH^l^iwEtfeo^M^a^Wiw^^tiS^©^ a&tfi: 
^ n £ © 7jofa ! $i& * ft £ © p ti * & 4 11* & Si* *i a «B * <t 

3. uf-y-f KftfflWtt*l , c**l**©l5Ba*2«icE«©|g*o 
ISSl^ 2 ^Xli^ 3 SKE$©E3£o 
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Specification 

Retinoid action modifier. 

The Field of Technology 

This invention relates to a novel compound, and in fact relates to novel compound 
regulating physiological effect of intranuclear receptor-ligand represented by compounds 
(retinoid) having retinoic acid and retinoic acid-like physiological activities. The 
compound of this invention is useful, as effective ingredient of drug such as retinoid 
action modifier or the like. 

Background Technique 

Retinoic acid (vitamin A acid) is an active metabolite of vitamin A, and has extremely 
important physiological effects such as an action to differentiate premature cells in the 
middle of development into mature cells having specific functions, proliferation 
facilitation action, life maintenance action or the like of cells. Various kinds of vitamin A 
derivatives synthesised so far, for example, benzoic acid derivatives in accordance with 
Kokai 61-22047 and Kokai 61-76440, compounds in accordance with Journal of 
Medicinal Chemistry (1988, Vol. 81, No. 11, p.2182) have been elucidated to have similar 
physiological effects. The aforesaid compounds having retinoic acid and retinoic acid-like 
physiological activity are known generally, as "retinoid". 

For example, it has been elucidated that all-trans retinoic acid binds, as ligand, to retinoic 
acid receptor (RAR) belonging to intranuclear receptor superfamily (Evans, R. M., 
Science, 240, p.889, 1988) existing within the cell nucleus, and controls proliferation • 
differentiation of animal cells or cell death or the like (Petkovich, M. et al., Nature, 330, 
pp. 444-450,1987). It is suggested that the aforesaid compound having retinoic acid-like 
physiological activity (for example 4-[(5,6,7,8-tetrahydro-5,5,8,8-tetramethyl-2- 
naphtnalenyl) carbamoyl] benzoic acid: Am80) binds to RAR in the same way as in 
retinoic acid, and displays the physiological activity (cf Hashimoto, Y, Cell struct. Funct, 
16, pp. 113-123, 1991, Hashimoto, Y, et al., Biochem. Biophys. Res. Commun. 166, pp. 
1300-1307, 1990). These compounds have been found to be useful clinically for therapy 
or prevention of vitamin A deficiency, keratosis of an epithelial tissue, rheumatism, 
delayed type allergy, bone disease and leukemia and certain type of cancer. 

A compound that acts antagonistically to such retinoid and decreases the aforesaid typical 
action of retinoid is known (EyroIIes, L, et al., Journal of Medicinal Chemistry, 37(10), 
pp. 1508-1517, 1994). On the other hand, there is hardly any report about substance that 
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reinforces the action of retinoid such as retinoic acid or the like even if it itself does not 
have retinoid action or has a very weak retinoid action. For example, in Kokai 8-595 1 1, it 
is suggested that the compound which is a specific ligand with respect to RXR receptor 
has an action to reinforce the action of Am80 which is a specific ligand compound with 
respect to RAR- receptor. In this publication, it is suggested that 4-[(5,6,7,8-tetrahydro- 
5,5,8,8-tetramethyl-2-naphthyl) carbonyl] benzoic acid-ethylene acetal reinforces the 
differentiation inducing action of the aforesaid Am80. 

Moreover, these inventors found that benzodiazepine compounds such as 4-[5H-2,3-(2,5- 
dimethyl-2,5-hexano) -5-methyldibenzo[b,e][l,4]diazepin-ll-yl] benzoic acid (HX600) 
or the like reinforced the action of retinoid (Umemiya et a!., Chem. Pharm. Bull. 48, pp, 
1827-1829, 1995). As for the action of this compound, it is thought as the activation of 
RXR receptors that form RXR-RAR heterodimer. 

Disclosure of the Invention 

The object of this invention is to put forward compounds having action to regulate the 
action of retinoid such as retinoic acid or the like. The object of this invention is to put 
forward compounds which can enhance the action of retinoid such as retinoic acid or the 
like even if it itself does not have retinoid action or has very weak retinoid action, or 
compounds which can suppress the action of retinoid. 

In order to overcome these problems these inventors carried out assiduous investigations 
as a result discovered that compounds represented by the following general formula had 
an action to regulate the action of retinoid such as retinoic acid or the like. This invention 
was completed based on this discovery. 

In other words, this invention puts forward compounds or salts thereof represented by the 
following general formula (1) 



R 2 




[wherein, Rl denotes a hydrogen atom or CI -6 alky I group; R2, R3 and R4 each 
independently denote hydrogen atom, Cl-6 alkoxy group or 1-6C alkyl group, or when R2 
and R3 are adjacent to each other, these are combined together with the carbon atoms on 
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the phenyl group to which R2 and R3 are bonded to form 5-6 membered ring (the 
aforesaid ring contains 1 or 2 or more 1-4C alky I groups on the ring thereof, or a single 
condensed benzene ring optionally having 1 or 2 or more substituents); X denotes a 
divalent group represented by -C(R5) (R6) - or -NR7- (wherein, R5 denotes a hydrogen 
atom or hydroxy group, R6 denotes optionally substituted phenyl group or optionally 
substituted 5-6 membered saturated or unsaturated nitrogen-containing heterocyclic 
group, and R7 denotes a hydrogen atom, 1-12C alkyl group optionally having 1 or 2 or 
more unsaturated bonds, 3-12C cycloalkyl group, C4-12 cycloalkyl-substituted alkyl 
group, optionally substituted aralkyl group, 1-12C alkanoyl group, optionally substituted 
aroyl group or optionally substituted phenyl group) ]. 

Moreover, from separate viewpoint, this invention puts forward a drug including, as an 
active ingredient, substance selected from the group comprising the aforesaid compound, 
pharmacologically acceptable salts thereof, hydrates thereof and solvate thereof The drug 
of this invention can be used as retinoid action modifier or intranuclear receptor-ligand 
action modifier. Preferred forms of this invention put forward the aforesaid drug to be 
used as action modifier of the physiologically active substance which displays 
physiological effect by binding to intranuclear receptor belonging to intranuclear receptor 
superfamiry; the aforesaid drug wherein the modifying action is action potentiation or 
action suppression; and also the aforesaid drug wherein the said physiologically active 
substance is retinoid. 

Furthermore, in accordance with another viewpoint, this invention puts forward the use of 
the substance selected from the group comprising the aforesaid compound, 
pharmacologically acceptable salts thereof, hydrates thereof and solvate thereof for the 
production of the aforesaid drug, preferably a drug ion a form of medicinal composition; 
and also a method of controlling the action of retinoid in vivo of mammals including 
human including a step to administer an effective quantity of the substance selected from 
the group comprising the aforesaid compound, pharmacologically acceptable salts thereof, 
hydrates thereof and solvate thereof to mammals including human. For example, this 
process can be used as preventive and/or therapeutic process of vitamin A deficiency; 
dermatosis such as keratosis of an epithelial tissue, psoriasis or the like; allergic diseases; 
immunologic disease such as rheumatism or the like; bone disease such as osteoporosis, 
fracture or the like; Alzheimer; Huntington's chorea; leukemia or cancer or the like, and 
can be used as prevention and/or therapeutic process of diseases such as diabetes mellitus, 
arteriosclerosis, hyperlipidemia, hypercholesterolemia, bone disease, rheumatism or 
immunologic disease or the like. Moreover, another form of this invention puts forward a 
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composition for drug including retinoid and a substance selected from the group 
comprising the aforesaid compound, pharmacologically acceptable salts thereof, hydrates 
thereof and solvate thereof. 

Ideal form for Carrying Out the Invention 

In compound represented by the aforesaid formula (1), Rl denotes a hydrogen atom or 
CI -6 alkyl group ("Cl-6" denotes that the total number of carbon number contained in the 
group thereof is 1-6, and the other representations used in this specification are the same, 
too) alkyl group. The alkyl group may be either straight or branched chain, and for 
example, it is possible to use methyl group, ethyl group, n-propyl group, isopropyl group, 
n-butyl group, sec-butyl group, tert-butyl group or the like. It is possible to use preferably 
methyl group, ethyl group or the like. 

R2, R3 and R4 each independently denote hydrogen atom, Cl-6 alkyl group, or 1-6C 
alkoxy group. The alkyl group may be either straight or branched chain, and for example, 
it is possible to use methyl group, ethyl group, n-propyl group, isopropyl group, n-butyl 
group, sec-butyl group, tert-butyl group or the like. Among these, sterically bulky alkyl 
group, for example, isopropyl group, tert-butyl group or the like is preferably used. The 1- 
6C alkoxy group may be either straight or branched chain, and for example, it is possible 
to use methoxy group, ethoxy group, n-propoxy group, isopropoxy group, n-butoxy 
group, sec-butoxy group, tert-butoxy group or the like. The sites of substitution of R2 and 
R3 are not restricted in particular, and it can be substituted each independently onto 
arbitrary positions, but preferably, they are substituted to the positions where R2 and R3 
are adjacent to each other. For example, it is particularly preferred that R2 and R3 are 
respectively present at para position and meta position with respect to X. 

When R2 and R3 are substituted onto positions adjacent to each other, they may form, 
together with carbon atoms on the phenyl group to which they are bonded, a five or six 
membered ring, preferably 6 membered ring. The 5-6 membered ring formed in this way 
may have 1 or 2 or more 1-4C alkyl groups on the ring thereof, and for example, may 
have 2-4 methyl groups and preferably 4 methyl groups. For example, 5,6,7,8- 
tetrahydronaphthalene ring and 5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalene ring or 
the like is preferably formed by R2 and R3 and the benzene ring of the phenyl group to 
which R2 and R3 are substituted . 

Moreover, the 5-6 membered ring, preferably benzene ring formed by R2 and R3 may 
contain a single condensed ring. In such case, 1 or 2 or more 1-4C alkyl groups may be 
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present on the 5-6 membered ring formed by the R2 and R3, and for example 2-4 methyl 
groups and preferably 4 methyl groups may be present on each of the rings. Moreover, 
condensed benzene ring may be unsubstituted, but may contain 1 or 2 or more 
substituents such as 1-6C alkyl group, 1-6C alkoxy group, halogen atom or the like. For 
example, 5,6,7,8-tetrahydroanthracenyl ring, 5,5,8,8-tetrarnethyl-5,6,7,8~ 
tetrahydroanthracenyl ring or the like may be formed by benzene ring of the phenyl group 
on which R2 and R3 are substituted, R2 and R3, and the benzene ring to be condensed. 
The R4 is preferably hydrogen atom or CI -4 alkyl group. 

X denotes a divalent group represented by -C(R5) (R6) - or -N(R7) R5 denotes a 
hydrogen atom or hydroxy group, but it is preferred to be hydrogen atom. R6 denotes 
optionally substituted phenyl group or optionally substituted 5-6 membered saturated or 
unsaturated nitrogen-containing heterocyclic group. When R6 denotes phenyl group 
containing substituent, the said phenyl group may contain 1 or 2 or more substituents. As 
substituent, for example, it is possible to use CI -6 alkyl group, 1-6C alkoxy group, 
hydroxy group, halogen atom, halogeno 1-6C alkyl group, carboxyl group, 1-6C 
alkoxycarbonyl group, CI -6 alkyl carbonyl group, substituted or unsubstituted amino 
group or the like, but 1-6C alkyl group, 1-6C alkoxy group or hydroxy group is preferred 
among these. Although the number and site of substitution of substituents on the said 
phenyl group are not restricted in particular, preferably, one substituent is present at p- 
position. 

The 5-6 membered saturated or unsaturated nitrogen-containing heterocyclic group 
denoted by R6 contains at least one nitrogen atom as the atoms constituting the ring, and 
for example saturated nitrogen-containing heterocyclic group such as 1-pyrrolidinyl 
group, 1-piperidinyl group, morpholino group, 1-piperazinyl group or the like; 
unsaturated nitrogen-containing heterocyclic group such as 3-pyrrolin-l-yl group or the 
like; nitrogen containing heteroaryl group or the like such as l-pyrrolyl group, 1- 
imidazolyl group, 1-pyrazolyl group, 1,2,4-triazol-l-yl group, 1-tetrazolyl group or the 
like. These nitrogen-containing heterocyclic groups may contain 1 or two or more 
heteroatoms other than nitrogen such as oxygen atom and sulfur atom. Moreover, the 
nitrogen-containing heterocyclic group may be unsubstituted, but may contain 1 or 2 or 
more substituents such as CI -6 alkyl group, 1-6C alkoxy group, hydroxy group, halogen 
atom, halogano CI -6 alkyl group, carboxyl group, 1-6C alkoxycarbonyl group, 1-6C 
alkyl carbonyl group, substituted or unsubstituted amino group or the like. The bonding 
form between the nitrogen-containing heterocyclic group and the carbon atoms to which 
R5 and R6 were bonded is not limited in particular, however, the nitrogen atom 
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constituting the nitrogen-containing hetero ring is preferably bonded to the aforesaid 
carbon atom. 

R7 denotes a hydrogen atom, 1-1 2C alkyl group optionally having 1 or 2 or more 
unsaturated bonds, 3-12C cycloalkyl group, 4-12C cycloalkyl-substituted alkyl group, 
optionally substituted aralkyl group, 1-12C alkanoyl group, optionally substituted aroyl 
group or optionally substituted phenyl group. The 1-1 2C alkyl group may be of branched 
chain or straight chain, and may contain 1 or 2 or more unsaturated bonds. As the 
unsaturated bond, 1 or 2 or more double bonds and 1 or 2 or more triple bonds may be 
combined. The double bond can be either Z-type or E-type. As 3-12C cycloalkyl group, it 
is possible to use for example cyclopropyl group, cyclobutyl group, cyclopentyl group, 
cyclohexyl group or the like, but these cycloalkyl groups may contain 1 or 2 or more alkyl 
groups on the ring thereof. As 4- 12C cycloalkyl-substituted alkyl group, alkyl substituted 
with the aforesaid cycloalkyl group, preferably cycloalkyl-substituted CI -4 alkyl group, 
for example cyclopropylmethyl group or the like can be used. 

As aralkyl group, for example, benzyl group, naphthylmethyl group, biphenyl methyl 
group, phenethyl group or the like may be proposed. As 1 or 2 or more substituents 
existing on the aryl ring of the substituted aralkyl group, for example, 1-6C alkyl group, 
CI -6 alkoxy group, hydroxy group, halogen atom, halogenation 1-6C alkyl group, 
carboxyl group, Cl-6 alkoxycarbonyl group, 1-6C alkyl carbonyl group, substituted or 
unsubstituted amino group or the like can be used. 

As 1-1 2C alkanoyl group, for example, acetyl group, propanoyl group, butanoyl group or 
the like can be used, and as aroyl group, for example benzoyl group, naphthoyl group or 
the like can be used. As 1 or 2 or more substituents existing on the aryl ring of the 
substituted aroyl group, for example, Cl-6 alkyl group, 1-6C alkoxy group, hydroxy 
group, halogen atom, halogeno 1-6C alkyl group, carboxyl group, Cl-6 alkoxycarbonyl 
group, Cl-6 alkyl carbonyl group, substituted or unsubstituted amino group or the like 
can be used. The 1 or 2 or more substituents of the substituted phenyl group can be 
chosen among the aforesaid substituents. 

When R7 denotes substituted phenyl group, a phenyl group containing two Cl-6 alkyl 
groups on adjacent positions is ideal, and the two adjacent 1-6C alkyl groups may be 
combined to each other to form five or six membered ring, preferably 6 membered ring. 
The ring formed in this way may contain further 1 or 2 or more 1-4C alkyl groups on the 
ring thereof, preferably 2-4 methyl groups, more preferably 4 methyl groups. For 
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example, as R7, 5,6,7,8-tetrahydronaphthalen-2-yl group, 5,5,8,8-tetramethyl-5,6,7,8- 
tetrahydronaphthaIen-2-yl group or the like can be used. 

Acid addition salt or base addition salt is included in the compounds of this invention. As 
acid addition salt, mineral acid salt such as hydrochloride or hydrobromide or the like, or 
organic salt such as p-toluenesulfonate, methanesulfonate, oxalate, tartrate or the like can 
be nominated. As base addition salt, for example, metal salt such as sodium salt, 
potassium salt, magnesium salt or calcium salt or the like, organic amine salt or the like 
such as ammonium salt or ethanolamine salt or the like or triethylamine salt can be used. 

There are cases that the compounds of this invention have 1 or 2 or more asymmetric 
carbons, and arbitrary optical isomer on the basis of such asymmetric carbon, arbitrary 
mixture of optical isomer, racemic body, diastereoisomer on the basis of asymmetric two 
or more carbons, arbitrary mixture or the like of diastereoisomer are all included in the 
scope of this invention. Moreover, arbitrary geometrical isomers on the basis of 1 or 2 or 
more double bonds are included. Moreover, arbitrary hydrate or solvate of free compound 
or compound in a form of salt are also included. 

Among the compounds of this invention represented by the aforesaid general formula (1), 
preferred compounds are shown, but the compounds of this invention are not restricted to 
the following compounds. 
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In examples of this specification, processes for the production of the said preferred 
compounds included in formula (I) of this invention are described in greater detail. 
Accordingly, compounds included in the scope of this invention can be produced in each 
case by suitably modifying or altering the starting materials, reaction conditions and 
reagents or the like used in these processes for the production. Wherein, the process for 
the production of the compound of this invention is not restricted to the processes 
described in greater detail in the Examples. 



The compounds of this invention represented by the aforesaid formula (1) have an action 
to regulate physiological effect of retinoid. In this specification, the term "control action" 
or a similar word thereof need to be interpreted in the widest sense including the 
potentiation or inhibition of the action. Whether the compound of this invention has 
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which of the potentiation action or inhibitory action can be easily determined by the 
method shown in the Test Examples of this specification. 

Among the compounds of this invention represented by the aforesaid formula (I), the 
retinoid action potentiating compounds have characteristics that they themselves do not 
substantially have retinoid-like action or have weak or moderate retinoid- like action, 
however, when the compounds of this invention are placed in the co-presence of retinoid 
such as retinoic acid or the like, the physiological activity of retinoid (as typical example, 
cell differentiation action, cell proliferation promoting action and life maintenance action 
or the like) can be markedly enhanced. No specific theory is adhered to, but when the 
compound of this invention itself has retinoid action, the action thereof is synergistic 
action. 

Accordingly, when retinoid including retinoic acid or compounds having retinoic acid-like 
biological action (for example 4-[[5,6,7,8-tetrahydro-5,5,8,8-tetramethyl-2-naphthalenyl] 
carbamoyl] benzoic acid: Am80 or the like) is administered as a drug for prevention 
and/or therapy of diseases as vitamin A deficiency, dermatosis such as keratosis of an 
epithelial tissue, psoriasis or the like, allergic disease, immunologic disease such as 
rheumatism or the like, bone disease such as osteoporosis, fracture or the like, Alzheimer; 
Huntington's chorea, leukaemia, cancer or the like, the compounds of this invention can 
be used as the action potentiation agent of the said retinoid. 

Moreover, even when the retinoid is not administered for the prevention and/or therapy of 
aforesaid diseases, the compounds of this invention enhance the action of retinoic acid 
already present in vivo, therefore, the compound of this invention themselves can be 
administered for the purpose of prevention and/or therapy of aforesaid diseases. 
Moreover, the compounds of this invention can be used for action potentiation of 
physiologically active substances that displays physiological action by binding as ligands 
to receptors belonging to intranuclear receptor superfamily present within the cell nucleus 
(Evans, R.M, Science, 240, p.889, 1988), for example, steroidal compound, vitamin D 
compound such as vitamin D3 or the like or thyroxine or the like. For example, it is also 
useful as preventive and/or therapeutic agent of diseases such as diabetes mellitus, 
arteriosclerosis, hyperlipidemia, hypercholesterolemia, bone disease, rheumatism, 
immunologic disease or the like. Wherein the applications of the compounds of this 
invention are not restricted to the applications described as above. 
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Moreover, among the compounds of this invention represented by the aforesaid formula 
(1), the retinoid action inhibitory compounds have action to markedly inhibit the 
physiological effect of retinoid (as typical example, cell differentiation action, cell 
proliferation promoting action and life maintenance action or the like). Moreover, the 
aforesaid compounds can inhibit the actions of substances that displays physiological 
action by binding to receptors belonging to intranuclear receptor superfamily present 
within the cell nucleus, for example, steroidal compound, vitamin D compound such as 
vitamin D3 or the like or thyroxine, or the action of orphan receptors with unknown 
ligands or the like. Accordingly, the retinoid action inhibitory compounds can be used, for 
example, for the control of action expression of these physiologically active substances, 
and can be used for prevention and/or therapy of diseases due to aberration of biological 
actions involving one or two or more intranuclear receptors belonging to intranuclear 
receptor superfam ily. 

When the compounds of this invention are used as drugs, one or more substances selected 
from the compound of the said general formula (1), pharmacologically acceptable salts 
thereof, and hydrates thereof and solvate thereof may be administered as they are, but, 
preferably, a medicinal composition for oral or parenteral use containing the aforesaid one 
or more substances as effective component is produced using the formulation additives 
available to a person skilled in the art, and can be administered. Moreover, one or more of 
the aforesaid substances are formulated in the drug containing retinoid such as retinoic 
acid or the like as an effective component, and this can be used as a medicinal 
composition in a form of combined agent. 

As medicinal composition suitable for oral administration, for example, tablet, 
encapsulated formulation, powder, fine granule, granule, liquid agent, and syrup or the 
like can be nominated, and medicinal composition suitable for parenteral administration, 
for example injection, drip infusion agent, suppository, inhalant, instillation, nasal drops, 
ointment, cream agent, and patch or the like are nominated. As pharmacologically and 
pharmaceutically acceptable formulation additives to be used for the production of the 
aforesaid medicinal composition, for example, excipient, disintegrating agent or 
disintegration aid, binding agent, lubricant, coating agent, dye, diluent, base, solvent or 
solubilizer, isotonic agent, pH modifier, stabilising agent, propellant, and binder or the 
like can be nominated. 

The dose of the drug of this invention is not limited in particular, and suitable dosage can 
be easily selected in any administration method when the action of retinoid is controlled 
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by combining the drug of this invention with the drug containing retinoid such as retinoic 
acid or the like as effective component, or when the drug of this invention is administered 
for the action control of retinoic acid already present in vivo without combining the drug 
containing retinoid. For example, in the case of oral administration, it can be used in a 
range of 0.01-1,000 mg per day for adult When the drug of this invention is co-used with 
the drug containing retinoid as effective component, the drug of this invention can be 
administration. 

Examples 

Hereinafter, this invention will be described in greater detail using Examples furthermore. 
However, the range of the invention is not restricted to the range of the following 
Examples. 

A process for the production adopted with the following Examples is shown in Schemes 
1-8. Compound numbers in Schemes correspond with compound numbers of the said 
preferred compounds and compound numbers in Examples. 
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Example 1 

Production of ^[(S^.T^-tetrahvdro-SJ^^-tetramethvlnaphthalen-Z-vI) phenvlmethvH 
benzoic acid (DMO 101 (Scheme 0 

To methylene chloride solution (100 ml) of 5,6,7,8-tetrahydro-5,5,8,8- 
tetramethylnaphthalene (1-1, 10.0 g) and monomethyl terephthalic acid chloride (10.0 g), 
aluminum chloride (14.3 g) was added at room temperature slowly, and thereafter, the 
mixture was stirred at room temperature for three hours. The reaction mixture was 
discharged into hydrochloric acid aqueous solution including ice and extraction was 
carried out with chloroform. The solvent was eliminated by distillation under reduced 
pressure and the residue was purified using silica gel column chromatography (n-hexane : 
ethyl acetate = 4 : 1) and ^[(S^J^-tetrahydro-S^^^-tetramethylnaphthalen^-yl) 
carbonyl] methyl benzoate (Compound 1-2, 11.2 g) was obtained. 

'H-NMR (400 MHz, CDCfe) 8.15 (2H, d, J = 8 Hz), 7.83 (2H, d, J - 8 Hz), 7.79 (1H, d, J 
= 2 Hz), 7.54 (1H, dd, J = 8, 2 Hz), 7.41 (1H, d, J = 8 Hz), 3.95 (3H, s), 1.73 (4H, s), 1.32 
(6H,s), 1.29 (6H,s). 

Anhydrous THF solution (30 ml) of Compound 1-2 (4.99 g) was cooled to 0°C under 
nitrogen atmosphere and Grignard solution (1M THF solution, 14.3 ml) of the 
bromobenzene was slowly added dropwise. The ice bath was taken off and the mixture 
was stirred at room temperature for 40 minutes, and the reaction solution was discharged 
into iced water and extraction was carried out with ethyl acetate. The solvent was 
eliminated by distillation under reduced pressure, and thereafter the residue was purified 
using silica gel column chromatography (n-hexane : ethyl acetate = 5:1) and 4-[phenyl- 
(5,6,7,8-tetrahydro-5,5,8,8-tetramethylnaphthaIen-2-yl) hydroxyl methyl] methyl 
benzoate (1-3, 4.45 g) was obtained. 

! H-NMR (90 MHz, CDC1 3 ) 7.96 (2H, d, J = 8 Hz), 7.42 (2H, d, J = 8 Hz), 7.37-6.81 (8H, 
m), 3.89 (3H, s), 2.85 (1H, s), 1.66 (4H, s), 1.27 (6H, s), 1.14 (6H, s). 

Pd-C (0.5 g) was added to Compound 1-3 (4.0 g) dissolved in ethanol (220 ml) and the 
mixture was stirred at room temperature for 46 hours under hydrogen atmosphere. The 
reaction liquor was filtered by passing through celite, and thereafter the solvent was 
eliminated by distillation under reduced pressure. The obtained residue was recrystallised 
with light petroleum, and 4-[(5,6,7,8-tetrahydro-5,5,8,8-tetramethylnaphthalen-2-yl) 
phenylmethyl] methyl benzoate (1-4, 1.47 g) was obtained. 

'H-NMR (90 MHz, CDC1 3 ) 7.94 (2H, d, J = 8 Hz), 7.44-6.69 (10H, m), 5.51 (1H, s), 3.89 
(3H, s), 1.66 (4H, s), 1.26 (6H, s), 1.16 (6H, s). 
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To Compound 1-4 (1.30 g) dissolved in ethanol (60 ml), 3.5 M sodium hydroxide aqueous 
solution (4.5 ml) was added, and the mixture was stirred at 60°C for one hour 30 minutes. 
The reaction liquor was concentrated under reduced pressure, and water was added to the 
residue, and the mixture was acidified with 6 N hydrochloric acid while cooling to 0°C. 
The precipitated crystals were separated by Filtration, and after drying, were washed with 
light petroleum, and DMO 10 (0.59 g) was obtained. 

'H-NMR (400 MHz, CDC1 3 ) 7.98 (2H, d, J - 8 Hz), 7.30-7.16 (6H, m), 7.09 (2H, d, J = 7 
Hz), 7.01 (1H, d, J = 2 Hz), 6.79 (1H, dd, J = 8, 2 Hz), 5.50 (1H, s), 1.65 (4H, s), 1.25 
(6H,s), 1.16 (6H,s). 

Example 2 

Production of 4-r4-hvdroxvphenvl-(5,6J.8-tetrahvdro-5,5.8,8-tetramethvlnaphthalen-2- 
vl) methyl! benzoic acid fDMOll) (Scheme 2) 

To anhydrous THF solution (50 ml) of Compound 1-2 (8.10 g), Grignard solution (THF, 
20 ml) of l-bromo-4-methoxymethoxy benzene (5.0 g) prepared separately was slowly 
added dropwise under cooling, and thereafter, the mixture was stirred at room temperature 
for two hours. The reaction solution was discharged into iced water and extraction was 
carried out with ethyl acetate, and the solvent was eliminated by distillation under reduced 
pressure. The residue was purified using silica gel chromatography (n-hexane : ethyl 
acetate = 3:1) and Compound II- 1 (7.50 g) was obtained. 

'H-NMR (90 MHz, CDC1 3 ) 7.97 (2H, d 5 J - 8 Hz), 7.40 (2H, d, J = 8 Hz), 7.3-6.8 (7H, 
m), 5.18 (2H, s), 3.90 (3H, s), 3.47 (3H, s), 2.75 (1H, s), 1.69 (4H, s), 1.25 (6H, s), 1.15 
(6H,s). 

Pd-C (0.45 g) was added to Compound II- 1 (1.81 g) dissolved in ethanol (100 ml) and the 
mixture was stirred at room temperature for eight hours 30 minutes under hydrogen 
atmosphere. The reaction solution was filtered by passing through celite, and thereafter 
the solvent was eliminated by distillation under reduced pressure, and Compound II-2 
(0.76 g) was obtained. 

'H-NMR (90 MHz, CDC1 3 ) 7.93 (2H, d, J = 8 Hz), 7.53-6.69 (7H, m), 7.18 (2H, d, J - 8 
Hz), 5.46 (1H, s), 5.15 (2H, s), 3.89 (3H, s), 3.47 (3H, s), 1.66 (4H, s), 1.26 (6H, s), 1.16 
(6H,s). 

To Compound II-2 (0.75 g) dissolved in methanol (60 ml), two drops of concentrated 
hydrochloric acid were added and it was heated to 40-50°C and was stirred for nine hours 
30 minutes. The reaction solution was concentrated under reduced pressure, and the 
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residue was purified using silica gel column chromatography (n-hexane : ethyl acetate = 3 
: 1) and Compound II-3 (0.63 g) was obtained. 

l H-NMR (90 MHz, CDC1 3 ) 7.93 (2H, d, J = 8 Hz), 7.37-6.62 (9H, m), 5.44 (1H, s), 5.20 
(1H, br s), 3.89 (3H, s), 1.65 (4H, s), 1.25 (6H, s), 1.16 (6H, s). 

To Compound II-3 (0,60 g) dissolved in ethanol (10 ml), 2.7 N sodium hydroxide 
aqueous solution (2 ml) was added, and the mixture was stirred at 60°C for two hours. 
The reaction solution was concentrated under reduced pressure, and water was added to 
the residue, and 6 N hydrochloric acid was added while cooling to 0°C and the mixture 
was acidified. The precipitated crystals were separated by filtration and were well washed 
with water and thereafter, were dried under reduced pressure. This crystals were 
recrystallised from diethyl ether-light petroleum and DMOl 1(0.40 g) was obtained. 
l H-NMR (400 MHz, CDC1 3 ) 8.01 (2H, d, J = 8 Hz), 7.22 (2H, d, J - 8 Hz), 7.19(1H, d, J 
= 8 Hz), 7.00 (1H, d, J = 2 Hz), 6.97 (2H, d, J = 8 Hz), 6.79 (IH, dd, J = 8, 2 Hz), 6.76 
(2H, d, J = 8 Hz), 5.46 (1H, s), 1.66 (4H, s), 1.23 (6H, s), 1.16 (6H, s). 

Example 3 

Production of ^-rphenvl'fS^J.S-tetrahvdro-S^^^-tetramethvlnaphthalen^-yl) 
hydroxymethvll benzoic acid (DMOl 2) (Scheme \) 

In Compound 1-3 (2.0 g) dissolved in ethanol (30 ml), aqueous solution (5 ml) of sodium 
hydroxide (0.60 g) was added and the mixture was stirred at about 50°C for three hours. 
The reaction liquor was concentrated under reduced pressure, and water was added to the 
residue, and the mixture was acidified with hydrochloric acid aqueous solution. The 
precipitated crystals were separated by filtration, and after drying, were washed with light 
petroleum, and DM012 (1.2 g) was obtained. 

'H-NMR (400 MHz, CDCh) 7.88 (2H, d, J = 8 Hz), 7.38-7.20 (8H, m), 7.15 (IH, d, J = 2 
Hz), 6.89 (1H, d, J = 8, 2 Hz), 6.46 (IH, s), 1.65 (4H, s), 1.22 (6H, s), 1.10 (6H, s). 

Example 4 

Production of 4-r4-methoxvDhenyl-(5,6,7 > 8-tetrahvdro-5.5,8 < 8-tetramethvlnaphthalen-2- 
vH methyl^ benzoic acid (DMQ13) 

Compound 1-2 (reference Example 1) and p-bromo anisole were as the starting material, 
and according to the process in accordance with Example 1, DM013 was obtained. 
'H-NMR (400 MHz, CDC1 3 ) 12.82 (IH, br s), 7.87 (2H, d, J = 8 Hz), 7.24-7.18 (3H, m), 
7.07 (IH, s), 7.03 (2H, d, J = 8 Hz), 6.88 (2H, d, J = 8 Hz), 6.83 (IH, d, J = 8 Hz), 5.54 
(IH, s),3.72(3H,s), 1.61 (4H, s), 1.21 (6H, s), 1.14(3H, s), 1.13 (3H, s). 
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Example 5 

Production of 4-r4-dLrnethvlaminophenvl--(5,6.7 < 8'tetrahvdrO"5.5.8,8" 

teframethvlnaphthalen-2-vl) methvll benzoic acid (DM014) 

Compound 1-2 and 4-bromo-N,N-dirnethylaniline were used as the starting material, and, 
according to the process in accordance with Example 1, DM014 was obtained. 
*H-NMR (400 MHz, CDC1 3 ) 8.00 (2H, d, J = 8 Hz), 7.24 (2H, d, J = 8 Hz), 7.1 8 (1H, d, J 
= 8 Hz), 7.03 (1H, d, J = 2 Hz), 6.97 (2H, d, J = 9 Hz), 6.81 (1H, dd, J = 8, 2 Hz), 6.68 
(2H, d, J = 9 Hz), 5.43 (1H, s), 2.92 (6H, s), 1.65 (4H, s), 1.25 (6H, s), 1.17 (3H, s), 1.16 
(3H, s). 

Example 6 

Production of 4-r3,4-methvlenedioxvphenvl-r5.6,7,8"tetrahvdro-5,5,8,8- 

tetramethylnaphthalen-2-vl) methyl] benzoic acid (DMQ15) 

Compound 1-2 and 4-bromo-l,2-(methylene dioxy) benzene were as the starting material, 
and, according to the process in accordance with Example 1, DM015 was obtained. 
'H-NMR (400 MHz, CDC1 3 ) 8.01 (2H, d, J = 8 Hz), 7.23 (2H, d, J = 8 Hz), 7.20 (1H, d, J 
- 8 Hz), 7.01 (1H, d, J = 2 Hz), 6.80 (1H, dd, J = 8, 2 Hz), 6.73 (1H, d, J = 8 Hz), 6.59 
(1H, d, J = 2 Hz), 6.57 (1H, dd, J = 8, 2 Hz), 5.93 (2H, s), 5.44 (1H, s), 1.66 (4H, s), 1.26 
(6H, s), 1.18 (3H, s), 1.17 (3H, s). 

Example 7 

Production of 4-r4-f2-(l-pyrrolidinyl) ethoxvl phenvl-(5,6.7,8-tetrahydro-5,5,8,8- 
tetramethylnaphthalen-2-yl) methyl] benzoic acid (DMQ16) 

Compound 1-2 l-[2-(4-bromo phenoxy) ethyl] pyrrolidine were used as the starting 
material, and DM016 was obtained according to the process in accordance with Example 
1. 

l H-NMR (400 MHz, CDCl 3 +DMSO-d<>) 12.28 (1H, br s), 7.94 (2H, d, J = 8 Hz), 7.18 
(1H, d, J - 8 Hz), 7.17 (2H, d, J = 8 Hz), 7.03 (2H, d, J « 9 Hz), 7.01 (1H, d, J = 2 Hz), 
6.85 (2H, d, J = 9 Hz), 6.78 (1H, dd, J = 8, 2 Hz), 5.45 (1H, s), 4.48 (2H, t, J = 5 Hz), 
3.76 (2H, br s), 3.54 (1H, t, J = 5 Hz), 3.11 (2H, br s), 2.14 (4H, br s), 1.66 (4H, s), 1.25 
(6H, s), 1.17 (3H, s), 1.16 (3H, s). 

Example 8 

Production of 4-rr5.6>7.8-tetrahvdro-5 < 5.8.8-tetrametliylnaphthalene 2-yl) 
piperidinomethvll benzoic acid (DMO20) (Scheme 3) 

To Compound 1-2 (5.0 g) dissolved in methanol (200 ml), sodium borohydride (0.60 g) 
was added slowly at room temperature, and thereafter, the mixture was further stirred for 
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two hours. The reaction mixture was discharged into iced water, and the precipitated 
crystals were separated by filtration, and were thoroughly washed with water, and 
Compound III- 1 (5.10 g) was obtained. 

'H-NMR (400 MHz, CDCI3) 7.90 (2H, d, J = 8 Hz), 7.47 (2H, d, J = 8 Hz), 7.29 (1H, d, J 
= 2 Hz), 7,25 (1H, d, J = 8 Hz), 7.04 (1H, dd, J = 8, 2 Hz), 5.82 (1H, d, J = 3 Hz), 3.89 
(3H, s), 2.34 (1H, d, J = 3 Hz), 1.66 (4H 9 s), 1.28-1.26 (12H, m). 

In anhydrous dimethylformamide (DMF) solution (30 ml) of Compound III-l (5.10 g), 
2,4,6-trimethylpyridine (2.1 g) and lithium chloride (0.74 g), methane sulphonyl chloride 
(2.0 g) was added at room temperature slowly, and thereafter, the reaction mixture was 
gradually heated and stirred at about 50°C for three hours. The reaction mixture was 
discharged into iced water and extraction was carried out with ethyl acetate, and thereafter 
the organic phase was concentrated under reduced pressure. The residue was purified by 
silica gel column chromatography (n-hexane : ethyl acetate = 4 : 1) and Compound III-2 
(2.4 g) was obtained. 

'H-NMR (400 MHz, CDCI3) 8.02 (2H, d, J = 8 Hz), 7.51 (2H, d, J = 8 Hz), 7.30 (1H, d, J 
= 2 Hz), 7.26 (1H, d, J = 8 Hz), 7.09 (1H, dd, J = 8, 2 Hz), 6.11 (1H, s), 3.91 (3H, s), 1.67 
(4H, s), 1.26 (6H, s), 1.23 (6H, s). 

Anhydrous DMF solution (10 ml) of Compound III-2 (1.001 g), piperidine (0.691 g) and 
potassium carbonate (1.175 g) was stirred at about 90°C for three hours. The reaction 
solution was cooled, and was discharged into iced water, and extraction was carried out 
with ethyl acetate. The solvent was eliminated by distillation under reduced pressure, and 
the residue was purified using silica gel column chromatography (n-hexane : ethyl acetate 
= 8:1) and Compound III-3 (0.844 g) was obtained. 

] H-NMR (400 MHz, CDCI 3 ) 7.93 (2H, d, J = 8 Hz), 7.48 (2H, d, J = 8 Hz), 7.28 (1H, d, J 
= 2 Hz), 7.14 (1H, d, J = 8 Hz), 7.03 (1H, dd, J = 8, 2 Hz), 4.21 (IH, s), 3.87 (3H, s), 2.23 
(4H, m), 1.62 (4H, s), 1.55 (4H, m), 1.42 (2H, m), 1.23 (6H, s), 1.21 (6H, s). 

5 N sodium hydroxide aqueous solution (1.2 ml) was added to the aforesaid ester (0.844 
g) dissolved in ethanol (10 ml) and the mixture was stirred at 50°C for one hour. The 
reaction mixture was concentrated under reduced pressure, and water was added to the 
residue and the mixture was neutralized with hydrochloric acid aqueous solution while 
cooling to 0°C. Extraction of the mixture was carried out with ethyl acetate, and the 
organic phase was concentrated under reduced pressure, and the obtained residue was 
recrystallized with light petroleum, and DMO20 (0.756 g) was obtained. 
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'H-NMR (400 MHz, CDC1 3 ) 8.08 (2H, d, J = 8 Hz), 7.64 (2H, d 5 J - 8 Hz), 7.40 (1H, d, J 
= 2 Hz), 7.20 (1H, dd, J = 8, 2 Hz), 7.17 (1H, d, J = 8 Hz), 4.47 (1H, s), 2.59 (4H, m), 
1,70 (4H, m), 1.61 (4H, s), 1.48 (2H, m), 1.21 (6H, s), 1.19 (6H, s). 

Example 9 

Production of 4-rf5.6J.8-tetrahvdro-5.5.8,8 tetramethvlnaphthalen-2-vl) 

morpholinomethyll benzoic acid (DMQ21) 

Compound III-2 and morpholine were used as the starting materials, and DM021 was 
obtained according to the process in accordance with Example 8. 

'H-NMR (400 MHz, CDCI 3 ) 8.01 (2H 3 d, J = 8 Hz), 7.55 (2H, d, J = 8 Hz), 7.30 (1H, d, J 
= 2 Hz), 7.17 (1H, d, J = 8 Hz), 7.08 (1H, dd, J = 8, 2 Hz), 4.22 (1H, s), 3.72 (4H, m), 
2.38 (4H, m), 1.62 (4H, s), 1.24 (3H, s), 1.23 (3H, s), 1.21 (6H, s). 

Example 10 

Production of 4-f(5,6J.8-tetrahvdro-5.5,8,8-tetramethvlnaphthalen>2-vlVf4- 
methvlpiperazine-l-yD methyl] benzoic acid (DMQ22) 

Compound III-2 and 1-methylpiperazine were as the starting material. According to the 
process in accordance with Example 8, DM022 was obtained. 

'H-NMR (400 MHz, CDCI3) 7.92 (2H, d, J - 8 Hz), 7.37 (2H, d, J = 8 Hz), 7.27 (1H, d, J 
= 1.5 Hz), 7.15 (1H, d, J = 8 Hz), 7.08 (1H, dd, J - 8, 1.5 Hz), 4.32 (1H, s), 2.87 (4H, br 
s), 2.55 (4H, br s), 2.52 (3H, s), 1.62 (4H, s), 1.21 (12H, s). 

Example 11 

Production of 4-r(5,6.7,8-tetrahvdro-5.5,8.8-tetramethvlnaphthalen-2-ylVr 1 .2.4-triazole- 
1-vft methyl] benzoic acid (DMQ30) (Scheme 3) 

1,2,4-triazole (0.17 g) was added to anhydrous DMF solution (20 ml) of sodium hydride 
(60 % in oil, O.tl g) at room temperature under dried nitrogen atmosphere and the 
mixture was stirred for about one hour, and thereafter, Compound III-2 (1.0 g) was added. 
This reaction liquor was gradually heated and was stirred at about 80°C for five hours. 
The reaction mixture was cooled, and was discharged into iced water and extraction was 
carried out with ethyl acetate. The organic phase was concentrated under reduced 
pressure, and the residue was purified using silica gel column chromatography (ethyl 
acetate) and Compound III-4 (0.81 g) was obtained. 
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'H-NMR (400 MHz, CDCb) 8.05 (2H, d, J = 8 Hz), 8.04 (1H, s), 7.92 (IH, s), 7.28 (1H, 
d, J = 8 Hz), 7.18 (2H, d, J = 8 Hz), 7.10 (1H, d, J = 2 Hz), 6.90 (IH, dd, J - 8, 2 Hz), 
6.73 (1H, s), 3.92 (3H, s), 1.67 (4H, s), 1.26 (6H, s), 1.20 (3H, s), 1.17 (3H, s). 

Aqueous solution (3 ml) of sodium hydroxide (0.24 g) was added to Compound III-4 
(0.80 g) dissolved in ethanol (10 ml) and this mixture was stirred at about 50°C for three 
hours. The reaction solution was concentrated under reduced pressure, and water was 
added to the residue, and the mixture was adjusted to pH 6 with hydrochloric acid 
aqueous solution, thereafter, extraction of the mixture was carried out with ethyl acetate. 
The organic phase was concentrated under reduced pressure, and the residue was washed 
with light petroleum, and DMO30 (0.53 g) was obtained. 

l H-NMR (400 MHz, CDCb) 8.09 (2H, d, J = 8 Hz), 8.07 (1H, s), 7.98 (IH, s), 7.30 (1H, 
d, J = 8 Hz), 7.19 (2H, d, J = 8 Hz), 7.12 (IH, d, J = 2 Hz), 6.89 (IH, d, J = 8, 2 Hz), 6.75 
(IH, s), 1.68 (4H, s), 1.27 (3H, s), 1.26 (3H, s), 1.21 (3H, s), 1.17 (3H, s). 

Example 12 

Production of 44f5»6J.8-tetrahydro-5,5.8,84etTamethvm^ 
benzoic acid TDM031 and DMQ36) 

lH-tetrazole (1.87 g) and five drops of concentrated sulfuric acid were added to acetic 
acid suspension (50 ml) of Compound III- 1 (3.0 g), and the mixture was stirred at room 
temperature for 24 hours. The reaction liquor was discharged into iced water, and it was 
neutralized with sodium hydroxide aqueous solution and extraction was carried out with 
ethyl acetate. The solvent was eliminated by distillation under reduced pressure, and the 
residue was purified using silica gel column chromatography (n-hexane : chloroform = I : 
1 and thereafter 0:1) and two kinds of isomer (TLC low polarity ester 0.810 g and TLC 
high polarity ester 1.50 g) of 4-[(5,6,7 J 8-tetrahydro-5,5,8,8-tetramethylnaphthalen-2-yl)- 
tetrazoylmethyl] methyl benzoate were obtained. 
Low polarity ester 

'H-NMR (400 MHz, CDCb) 8.57 (IH, s), 8.03 (2H, d, J = 8 Hz), 7.3 1 (2H, d, J = 8 Hz), 
7.31 (IH, s), 7.29 (IH, d, J = 8 Hz), 7.19 (IH, d, J = 2 Hz), 7.01 (IH, dd, J = 8, 2 Hz), 
3.91 (3H, s), 1.66 (4H, s), 1.25 (6H, s), 1.19 (3H, s), 1.18 (3H, s). 
High polarity ester 

'H-NMR (400 MHz, CDCb) 8.44 (IH, s), 8.06 (2H, d, J = 8.5 Hz), 7.32 (IH, d, J = 8 
Hz), 7.15 (2H, d, J = 8 Hz), 7.10 (IH, d, J = 2 Hz), 7.05 (IH, s), 6.87 (IH, dd, J = 8, 2 
Hz), 3.93 (3H, s), 1.68 (4H, s), 1.27 (6H, s), 1.21 (3H, s), 1.16 (3H, s). 
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5N sodium hydroxide aqueous solution (1 ml) was added to the aforesaid low polarity 
ester (0.622 g) dissolved in ethanol (10 ml) and the mixture was stirred at 50 D C for three 
hours. The reaction mixture was concentrated under reduced pressure, and water was 
added to the residue, and hydrochloric acid aqueous solution was added while cooling to 
0°C, and the mixture was made acidic. Extraction of this mixture was carried out with 
ethyl acetate, and the organic phase was concentrated under reduced pressure, and the 
obtained residue was recrystallised with light petroleum, and DM031 (0.226 g) was 
obtained. 

l H-NMR (400 MHz, CDC1 3 ) 8.59 (1H, s), 8.10 (2H, d, J = 8 Hz), 7.35 (2H, d, J - 8 Hz), 
7.33 (1H, s), 7.30 (1H, d, J = 8 Hz), 7.21 (1H, d, J = 2 Hz), 7.03 (1H, dd, - 8, 2 Hz), 1.66 
(4H, s), 1.26 (6H, s), 1.20 (3H, s), 1.19 (3H, s). 

DM036 (1.10 g) was obtained by hydro lysing the aforesaid high polarity ester (1.40 g) in 
the same way. 

'H-NMR (400 MHz, CDGl 3 +DMSO-d 6 ) 8.57 (1H, s), 8.07 (2H, d, J = 8 Hz), 7.32 (1H, d, 
J = 8 Hz), 7.17 (2H, d, J = 8 Hz), 7.11 (1H, d, J = 2 Hz), 7.09 (1H, s), 6.89 (1H, dd, J = 8, 
2 Hz), 1.68 (4H, s), 1.27 (6H, s), 1.21 (3H, s), 1.17 (3H, s). 

Example 13 

Production of 44(5.6.7.8 tetrahvdro-5.5.8.8-tetramethylnaphthalen-2'VlV(imidazol-Uvn 
methvll benzoic acid (DMQ32) 

Compound III-2 and imidazole were used as the starting material, and, according to the 
process in accordance with Example 11, DM032 was obtained. 

■H-NMR (400 MHz, CDCU) 7.95 (2H, d, J = 8 Hz), 7.66 (1H, s), 7.33 (1H, d, J = 8 Hz), 
7.22 (2H, d, J = 8 Hz), 7.12 (2H, br s), 6.97 (1H, s), 6.90 (1H, dd, J = 8, 2 Hz), 6.87 (1H, 
s), 1.63 (4H, s), 1.22 (6H, s), 1.16 (3H, s), 1.14 (3H, s). 

Example 14 

Production of 4-r( r 5.6.7,8-tetrahvdro-5.5.8.8-tetramethvl anthracen-2-viytetrazovO 
methvll benzoic acid (DMQ33) (Scheme 4) 

To anhydrous THF solution (30 ml) of p-formyl benzoic acid methyl ester (6.2 g), 
Grignard solution (THF, 30 ml) of 2-bromo-5,6,7 ) 8-tetrahydro-5,5,8,8-tetramethyl 
anthracene (IV- 1, 10 g) prepared separately was added dropwise under ice-cooling over a 
period of about one hour. The reaction mixture was stirred at room temperature for two 
hours, and thereafter, it was discharged into iced water and extraction was carried out with 
ethyl acetate. The organic phase was concentrated under reduced pressure, and the residue 
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was purified using silica gel column chromatography (n-hexane : ethyl acetate = 3:1) 
and Compound IV-2 (6.5 g) was obtained. 

l H-NMR (400 MHz, CDC13) 7.98 (2H, d, J = 8 Hz), 7.75 (2H, d, J = 8 Hz), 7.73 (1H, d, J 
= 2 Hz), 7.68 (1H, d, J = 8 Hz), 7.48 (2H, d, J = 8 Hz), 7.26 (1H, dd, J = 8, 2 Hz), 5.98 
(1H, d, J = 3 Hz), 3.88 (3H, s), 2.42 (1H, d, J = 3 Hz), 1.76 (4H, s), 1.38 (6H, s), 1.37 
(6H, s). 

lH-tetrazole (0.131 g) and one drop of concentrated sulfuric acid were added to 
Compound IV-2 (0.502 g) dissolved in acetic acid (2 ml) and the mixture was stirred at 
room temperature for 17 hours. The reaction solution was discharged into iced water and 
the precipitated solid body was filtered and was dried, and thereafter, it was purified using 
silica gel column chromatography (n-hexane : ethyl acetate = 5 : 1) and Compound IV-3 
(TLC low polarity isomer, 0.212 g) was obtained. 

'H-NMR (400 MHz, CDC1 3 ) 8.60 (1H, m), 8.04 (2H, d, J = 8 Hz), 7.77 (1H, s), 7.74 (1H, 
d, J = 8 Hz), 7.71 (1H, s), 7.56 (1H, d, J = 2 Hz), 7.50 (1H, s), 7.33 (2H, d, J = 8 Hz), 
7.26 (1H, dd, J = 8, 2 Hz), 3.91 (3H, s), 1.75 (4H, s), 1.37 (6H, s), 1.36 (6H, br s). 

5N sodium hydroxide aqueous solution (0.5 ml) was added to Compound IV-3 (0.197 g) 
dissolved in ethanol (5 ml) and the mixture was stirred at 50°C for three hours. The 
reaction mixture was concentrated under reduced pressure, and water was added to the 
residue, and hydrochloric acid aqueous solution was added while cooling to 0°C, and the 
mixture was made acidic. Extraction of the mixture was carried out with ethyl acetate, and 
the obtained residue was recrystallised with light petroleum, and DM033 (0.190 g) was 
obtained. 

'H-NMR (400 MHz, CDCI 3 ) 8.60 (1H, s), 8.06 (2H, d, J = 8 Hz), 7.77 (1H, s), 7.74 (1H, 
d, J = 8 Hz), 7.71 (1H, s), 7.56 (1H, d, J = 2 Hz), 7.51 (1H, s), 7.31 (2H, d, J = 8 Hz), 
7.26 (1H, dd, J = 8, 2 Hz), 1.75 (4H, s), 1.37 (6H, s), 1.36 (6H, br s). 

Example 15 

Production of 4-r4-hvdroxvphenvl-( r 3-isopropvl-4-methoxvphenvl) methyl! benzoic acid 
fDMO40) (Scheme 5) 

Under argon atmosphere, dimethylsulphate (27 ml) was added slowly dropwise to 
anhydrous 2-butanone solution (300 ml) of o-isopropylphenol (V-l, 25.67 g) and 
potassium carbonate (77.32 g), and thereafter, it was stirred at about 70°C for ten hours. 
The reaction solution was filtered after cooling, and the filtrate was concentrated under 
reduced pressure, and IN sodium hydroxide aqueous solution (150 ml) was added to the 
obtained residue. The mixture was stirred at room temperature for 12 hours, and 
thereafter, extraction was carried out with dichloromethane. The organic phase was 
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concentrated under reduced pressure and the obtained residue was purified using silica gel 
column chromatography (n-hexane : ethyl acetate = 7 : 1) and Compound V-2 (25.94 g) 
was obtained as an oily substance. 

l H-NMR (400 MHz, CDCh) 7.21 (1H, dd, J = 7.5, 1.7 Hz), 7.15 (1H, ddd, J = 8, 7.5, 1.7 
Hz), 6.92 (1H, ddd, J = 7.5, 7.5, 1 Hz), 6.84 (1H, dd, J = 8, 1 Hz), 3.82 (3H, s), 3,32 (1H, 
m,J = 7Hz), 1.21 (6H, d,J = 7Hz). 

To anhydrous dichloromethane solution (300 ml) of Compound V-2 (17.23 g) and 
monomethyl terephthalic acid chloride (25.44 g), aluminum chloride (23.61 g) was added 
slowly under water cooling, and this mixture was stirred at room temperature for 18 
hours. The reaction mixture was discharged into hydrochloric acid aqueous solution 
including ice and extraction was carried out with dichloromethane. The solvent was 
eliminated by distillation under reduced pressure, and the residue was recrystallised from 
n-hexane, and Compound V-3 (23.3 1 g) was obtained. 

'H-NMR (400 MHz, CDCh) 8.14 (2H, d, J = 8.6 Hz), 7.80-7.78 (3H, m), 7.63 (1H, dd, J 
= 8.5, 2.5 Hz), 6.88 (1H, d, J= 8.5 Hz), 3.96 (3H, s), 3.91 (3H, s), 3.34 (1H, m, J = 7 Hz), 
1.21 (6H, d, J = 7Hz). 

To anhydrous THF solution (25 ml) of Compound V-3 (2.0 g), l-bromo-4- 
methoxymethoxy benzene (1.52 g) dissolved in Grignard (THF, 6ml) prepared separately 
was added slowly dropwise under ice cooling, and thereafter, the mixture was stirred at 
room temperature for one hour. The reaction liquor was discharged into iced water, and 
extraction was carried out with ethyl acetate, and the solvent was eliminated by 
distillation under reduced pressure, and the residue was purified by silica gel column 
chromatography (n-hexane : ethyl acetate = 5:1-3:1) and Compound V-4 (0.88 g) was 
obtained. 

'H-NMR (400 MHz, CDCh) 7.96 (2H, d, J = 8.8 Hz), 7.40 (2H, d, J = 8.8 Hz), 7.16 (2H, 
d, J = 8.8 Hz), 7.13 (1H, d, J = 2.4 Hz), 6.95 (2H, d, J = 8.8 Hz), 6.91 (1H, dd, J = 8.8, 
2.4 Hz), 6.73 (1H, d, J = 8.8 Hz), 5.15 (2H, s), 3.89 (3H, s), 3.80 (3H, s), 3.46 (3H, s), 
3.26 (1H, m, J = 7 Hz), 2.85 (1H, s), 1.1 i (6H, d, J = 7 Hz). 

Concentrated hydrochloric acid (three drops) was added to Compound V-4 (0.80 g) 
dissolved in THF (10 ml) and the mixture was stirred at about 50°C for five hours. The 
reaction solution was cooled and water was added and extraction was carried out with 
ethyl acetate. The organic phase was concentrated under reduced pressure and the 
obtained residue was purified by silica gel column chromatography (n-hexane : ethyl 
acetate = 2 : 1) and Compound V-5 (0.49 g) was obtained. 
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'H-NMR (400 MHz, CDCU) 7.95 (2H, d, J - 8.7 Hz), 739 (2H, d, J = 8.7 Hz), 7.79 ( 1 H, 
d, J = 2.5 Hz), 7.08 (2H, d, J = 8.8 Hz), 6.90 (1H, dd 3 J = 8.5, 2.5 Hz), 6.76 (2H, d, J = 
8.8 Hz), 6.73 (1H, d, J = 8.5 Hz), 5.68 (1H, s), 3.90 (3H, s), 3.80 (3H, s), 3.25 (1H, m, J = 
7 Hz), 2.85 (1H, s), 1.10 (6H, d, J = 7 Hz). 

Pd-C (0.05 g) was added to Compound V-5 (0.14 g) dissolved in ethanol (13 ml) and the 
mixture was stirred for two hours under hydrogen atmosphere. The reaction solution was 
filtered by passing through activated charcoal, and the solvent was eliminated by 
distillation under reduced pressure. The residue was purified using silica gel column 
chromatography (n-hexane : ethyl acetate = 2 : 1) and Compound V-6 (0.11 g) was 
obtained. 

'H-NMR (400 MHz, CDC) 3 ) 7.94 (2H, d, J = 8.5 Hz), 7.18 (2H, d, J = 8.5 Hz), 6.94 (3H, 
m), 6.72 (1H, dd, J = 8.3, 2.4 Hz), 6.75 (2H, d, J = 8.5 Hz), 6.74 (1H, d, J = 8.5 Hz), 5.46 
(1H, s), 5.25 (1H, s), 3.89 (3H, s), 3.76 (3H, s), 3.25 (1H, m, J = 7 Hz), 1.12 (6H, d, J = 7 
Hz). 

IN sodium hydroxide aqueous solution (1 ml) was added to Compound V-6 (0.06 g) 
dissolved in ethanol (7 ml) and the mixture was stirred at about 50°C for six hours, and 
thereafter the reaction liquor was concentrated under reduced pressure. Water was added 
to the residue, and hydrochloric acid aqueous solution was added while cooling to 0°C, 
and the mixture was formed into acidic, thereafter, extraction was carried out with ethyl 
acetate. 

The obtained residue was recrystallised with diethyl ether-light petroleum, and DMO40 
(0.04 g) was obtained. 

'H-NMR (400 MHz, CDCh) 7.94 (2H, d, J = 8.3 Hz), 7.17 (2H, d, J = 8.3 Hz), 6.95 (1H, 
d, J = 2.5 Hz), 6.90 (2H, d, J = 8.5 Hz), 6.81 (1H, dd, J = 8.5, 2.5 Hz), 6.76 (2H, d, J - 
8.5 Hz), 6.73 (1H, d, J = 8.5 Hz), 5.43 (1H, s), 3.79 (3H, s), 3.24 (1H, m, J = 7 Hz), 1.12 
(6H, d, J = 7 Hz). 

Example 16 

Production of 4-r(5>6,7 > 8-tetrahvdro-3,5.5>8,8-pentamethvl naphthalen-2-vlV(L2.4- 
triazol- 1 -yl) methyl! benzoic acid TDM 130) 

4-[(5,6,7,8-tetrahydro-3,5,5,8,8-pentamethyl naphthalene-2-yI) carbonyl] benzoic acid 
methyl ester (5.0 g) is dissolved in the mixed solution of tetrahydrofuran (250 ml) and 
methanol (100 ml), and, at room temperature, sodium borohydride is added till the raw 
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material disappears. After the raw material had disappeared, the reaction mixture was 
discharged into iced water, and extraction was carried out with ether. By concentrating the 
organic phase under reduced pressure, the reductant was obtained quantitatively. This was 
dissolved in 250 ml tetrahydrofuran, and the mixture was stirred for 24 hours under water 
cooling while hydrochloric acid gas was blew. The reaction mixture was concentrated 
under reduced pressure, and by repeating recrystallising the residue from n-hexane, the 
crystals of 4-[(5,6,7,8-tetrahydro-3,5,5,8,8-pentamethyl naphthalen-2-yl) chloromethyl] 
benzoic acid methyl ester (4.0 g) were obtained. 

"H-NMR (400 MHz, CDCI3) 8.02 (2H, d, J = 8 Hz), 7.47 (2H, d, J = 8 Hz), 7.30 (IH, s), 
7.07 (1H, s), 6.30 (1H, s), 3.91 (3H, s), 2.27 (3H, s), 1.65 (4H, s), 1.27 (3H, s), 1.26 (3H, 
s), 1.25 (3H, s), 1.15 (3H, s). 

Using 4-[(5,6,7,8-tetrahydro-3,5,5,8,8-pentamethyl naphthalen-2-yl) chloromethyl] 
benzoic acid methyl ester and 1 ,2,4-triazole as starting materials, DM130 was obtained 
according to the process in accordance with Example 1 1 . 

'H-NMR (400 MHz, CDCI3) 8.11 (2H, d, J = 8 Hz), 8.08 (1H, s), 7.84 (1H, s), 7.14 (IH, 
s), 7.12 (2H, d, J - 8 Hz), 6.93 (IH, s), 6.67 (IH, s), 2.17 (3H, s), 1.62 (4H, br s), 1.27 
(3H, s), 1.27 (3H, s), 1.08 (3H, s), 1.01 (3H, s). 

Example 17 

Production of 4-rN-(5.,6J,8-tetrahvdro-5.5.8,8-tetramethvlnaphthalen-2~vl) amino! 
benzoic acid (DAOIO^ (Scheme 6). 

6-amino-l,2,3,4-tetrahydro-l 3 l,4,4-tetramethyInaphthalene (VI- 1, 1.214 g, 5.97 mmol), 
4-iodobenzoic acid ethyl (1.622 g, 5.87 mmol) and tert-BuONa (600 mg) were dissolved 
in anhydrous toluene 60 ml, and, under argon substitution, tris (dibenzylideneacetone) 
dipalladium (0) 97.0 mg, (R) -BINAP 158 mg were introduced and heated at 80°C. One 
hour was allowed to pass, and it was cooled to room temperature, and intoduced into 
water 200 ml, and extraction was carried out with ether. 

The organic layer was dewatered with magnesium sulfate, and after concentration, it was 
purified using flash silica gel column chromatography (n-hexane : ethyl acetate =19:1) 
and 4-[N-(5,6,7,8-tetrahydro-5,5,8,8-tetramethylnaphthalen-2--yl) amino] benzoic acid 
ethyl ester (VI-2) was obtained 1 .0 g (48 %). 

1H-NMR (400 MHz, CDC1 3 ) 7.91 (2H, d, J = 8.8 Hz), 7.27 (IH, d, J = 8.4 Hz), 7.10 (IH, 
d, J = 2.6 Hz), 6.96 (IH, dd, J = 2.6, 8.8 Hz), 6.94 (2H, d, J = 9.2 Hz), 4.33 (2H, q, J = 
7.0 Hz), 1.69 (4H, s), 1.37 (3H, t, J = 7.3 Hz), 1.28 (6H, s), 1.27 (6H, s). 
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Compound VI-2 (118 mg) was dissolved in ethanol (4 ml) and 20% KOH aqueous 
solution (0.5 ml) was added and refluxed. After the raw materials had disappeared, the 
reaction liquor was discharged in IN hydrochloric acid 30 ml and extraction was carried 
out with methylene chloride. The organic layer was dewatered with anhydrous sodium 
sulfate, and thereafter, it was concentrated, and DAO10 was obtained as white crystals 
109 mg (quantitative). 

Pale colored prisms (acetic acid-n-hexane); mp 277°C 

1H-NMR (400 MHz, CDCl 3 +DMSO-d 6 ) 7.89 (2H, dt, J = 1.0, 8.8 Hz), 7.25 (1H, d, J = 
8.4 Hz), 7.10 (1H 9 d, J - 2.2 Hz), 6.98 (1H, dd, J = 2.6, 8.4 Hz), 6.97 (2H, dt, J = 1.8, 8.8 
Hz), 6.78 (1H, br s), 1.69 (4H, s), 1.28 (6H, s), 1.27 (6H, s). 
Anal. Calcd. for C21H25N02, C: 77.98%, H: 7.79%, N: 4.33%; 
Found C: 78.02%, H: 8.01%, N = 4.29 %. 

Example 18 

Production of 4>fN-methvl>N-f5 < 6J t 8-tetrahvdro>5 > 5 < 8.8-tetramethvlnaphthalen-2>vn 
amino] benzoic acid (DAOl 1) (Scheme 6). 

4-[N-(5,6,7,8-tetrahydro-5,5,8,8-tetramethylnaphthalen-2-yl) amino] benzoic acid ethyl 
ester (VI-2) 242 mg was dissolved in DMF 2ml, and NaH (145 mg) suspended in DMF 
(2 ml) was added. Thereafter, methyl iodide (1.5 ml) was added and the mixture was 
stirred at room temperature. Raw material disappearance was confirmed with TLC, and 
thereafter the reaction liquor was discharged into water (50 ml) and extraction with 
methylene chloride was carried out The organic layer was dewatered with magnesium 
sulfate, and after concentration, it was refined by flash silica gel column chromatography 
(n-hexane : ethyl acetate = 10 : 1) and 4-[N.methyl-N-(5,6,7,8-tetrahydro-5,5 5 8,8- 
tetramethylnaphthalen-2-yl) amino] benzoic acid ethyl ester 269 mg (quantitative) was 
obtained. 

Colorless needles (n-hexane); mp 131°C. 

1H-NMR (400 MHz, CDCb) 7.86 (2H, dd, J = 2.2, 9.16 Hz), 7.31 (1H, d, J - 8.4 Hz), 
7.13 (1H, d, J = 2.6 Hz), 6.95 (1H, dd, J = 2.2, 8.4 Hz), 6.74 (2H, dd, J = 2.2, 9.2 Hz), 
4.32 (2H, q, J = 7.0 Hz), 3.34 (3H, s), 1.70 (4H, s), 1.36 (3H, t, J = 7.3 Hz), 1.30 (6H, s), 
1.25 (6H, s). 

Anal. Calcd. for C24H3 1N02, C: 78.86%, H: 8.55%, N: 3.83%; 
Found C: 78.88%, H: 8-68%, N = 3.78 %. 

The aforesaid ester body 367 mg was dissolved in ethanol 5 ml, and 20% KOH aqueous 
solution 1 ml was added, and it was refluxed. After the raw materials had disappeared, the 
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reaction liquor was discharged into IN hydrochloric acid 50 ml and extraction was carried 
out with methylene chloride. The organic layer was dewatered with magnesium sulfate, 
and thereafter, it was concentrated, and DAOl 1 was obtained as white crystals 334.5 mg 
(quantitative). 

Colorless powders (n-hexane); mp 252°C. 

'H-NMR (4o0MHz, CDC13) 7.92 (2H, dd, J = 1.8, 9.2 Hz), 7.35 (1H, d, J = 8.4 Hz), 7.17 

(1H, d, J = 2.2 Hz), 6.98 (1H, dd, J « 2.6, 8.4 Hz), 6.76 (2H, dd, J = 2.2, 9.2 Hz), 3.38 

(3H, s), 1.73 (4H, s), 1.33 (6H, s), 1.28 (6H, s). 

Anal. Calcd. for C22H27N02, C: 78.30%, H: 8.07%, N: 4.15%; 

Found C: 78.16%, H: 8.14%, N = 4.16 %. 

Example 19 

Production of 4-|N-ethyl-N-(5 < 6.7 > 8-tetra^ 
amino] benzoic acid (DAQ12). 

4-[N-(5,6,7,8-tetrahydro-5,5,8,8-tetramethylnaphthalen-2-yI) amino] benzoic acid ethyl 
ester (VI-2) 249 mg was dissolved in DMF (5 ml) and NaH (134m g) suspended in DMF 
(5 ml) was added. Thereafter, ethyl iodide (3 ml) was added and the mixture was stirred at 
room temperature. Raw material disappearance was confirmed with TLC, and thereafter 
the reaction liquor was discharged into water (50 ml) and extraction with methylene 
chloride was carried out. The organic layer was dewatered with magnesium sulfate, and 
after concentration, it was refined by flash silica gel column chromatography (n-hexane : 
ethyl acetate = 10 : 1) and 4-[N-ethyl-N-(5,6,7,8-tetrahydro-5,5,8,8- 
tetramethylnaphthalen-2-yl) amino] benzoic acid ethyl ester 269 mg (quantitative) was 
obtained. 

Colorirss needles (n-hexane); mp 88.5°C. 

'H-NMR (400 MHz, CDC1 3 ) 7.83 (2H, dd, J = 1 .8, 9.2 Hz), 7.32 (1H, d, J = 8.4 Hz), 7. 10 

(1H, d, J = 2.2 Hz), 6.93 (1H, dd, J = 2.2, 8.1 Hz), 6.65 (2H, dd, J = 2.2, 9.2 Hz), 4.31 

(2H, q, J = 7.3 Hz), 3.76 (2H, q, J = 7.0 Hz), 1.70 (4H, 1), 1.35 (3H, t, J= Hz), 1.30 (6H, 

s), 1,24 (6H, s), 1.24 (3H, t, J = 7.3 Hz). 

Anal. Calcd. for C25H33N02, C: 79.11%, H: 8.76%, N: 3.69%; 

Found C: 78.84%, H: 8.86%, N = 3.40 %. 

The aforesaid ester body (270 m g) was dissolved in ethanol (8 ml) and 20% KOH 
aqueous solution 2 ml was added and refluxed. After the raw materials had disappeared, 
the reaction liquor was discharged in IN hydrochloric acid (40 ml) and extraction was 
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carried out with methylene chloride. The organic layer was dewatered with magnesium 
sulfate, and thereafter, it was concentrated, and DA012 was obtained as white crystals 
25 1 mg (quantitative). 

Colorless powders (n-hexane-methylene chloride); mp 256°C. 

•H-NMR (400 MHz, CDC1 3 ) 7.88 (2H, d, J - 9.2 Hz), 7.33 (1H, d, J = 8.4 Hz), 7.1 1 (1H, 

s), 6.93 (1H, d, J = 8.4 Hz), 6.65 (2H, d, J = 9.2 Hz), 3.77 (2H, q, J = 7.3 Hz), 1.70 (4H, 

s), 1 .3 1 (6H, s), 1 .25 (6H, s), 1 .25 (3H, t, J = 7.0 Hz). 

Anal. Calcd. for C23H29N02, C: 78.59%, H: 8.32%, N: 3.99%; 

Found C: 78.81%, H: 8.23%, N = 4.09 %. 

Example 20 

Production of 4-rN-n-propvl-N-r5,6,7,8-tetrahvdro-5,5 < 8,8-tetramethvlnaphthalen-2-yl) 
amino! benzoic acid (DAQ13), 

4-|>I-(5,8,7,8-tetrahydro-5 5 5,8,8-tetramethylnaphthalen-2-yl) amino] benzoic acid ethyl 
ester (VI-2) 252 mg was dissolved in DMF (5 ml) and NaH (135 mg) suspended in DMF 
(5 ml) was added. Thereafter, n-propyl (3 ml) iodide was added and the mixture was 
stirred at room temperature. Raw material disappearance was confirmed with TLC, and 
thereafter the reaction liquor was discharged into water (30 ml) and extraction with 
methylene chloride was carried out. The organic layer was dewatered with magnesium 
sulfate, and after concentration, it was refined by flash silica gel column chromatography 
(n-hexane : ethyl acetate = 20 : 1) and white crystal 282 mg (99.6 %) was obtained. 
Colorless powder (n-hexane); mp 114°C. 

'H-NMR (400 MHz, CDC1 3 ) 7.83 (2H, dd, J = 1.8, 8.8 Hz), 7.32 (1H, d, J = 8.4 Hz), 7.10 
(1H, d, J = 2.2 Hz), 6.93 (1H, dd, J = 2.6Hz, 8.4 Hz), 6.64 (2H, dd, J = 2.2, 9.2 Hz), 4.31 
(2H, q, J = 7.0 Hz), 3.63 (2H, t, J = 7.7 Hz), 1.71 (2H, hex, J - 7.3 Hz), 1.70 (4H, s), 1.35 
(3H, t, J = 7.3 Hz), 1.31 (6H, s), 1.25 (6H, s), 0.94 (3H, t, J = 7.3 Hz). 
Anal. Calcd. for C26H35N02, C: 79.34%, H: 8.96%, N =3.56%; 
Found C: 79.21%, H: 8.75%, N = 3,48 %. 

The aforesaid ester body (282 m g) was dissolved in ethanol (8 ml) and 20% KOH 
aqueous solution (2 ml) was added and refluxed. After the raw materials had disappeared, 
the reaction liquor was discharged in IN hydrochloric acid (50 ml) and extraction was 
carried out with methylene chloride. The organic layer was dewatered with magnesium 
sulfate, and thereafter, it was concentrated, and D AO 13 was obtained as white crystals 
262 mg (quantitative). 
Colorless powder (n-hexane); mp 235.5°C. 
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»H-NMR(400 MHz, CDCU) 7.87 (2H. d, J = 9.2 Hz), 7.33 (lll,d, J = 8.1 Hz), 7.11 (1H, 
d, J = 2.2 Hz), 6.93 (1H, dd, J = 2.6Hz, 8.4 Hz), 6.63 (2H, d, J = 9.2 Hz), 3.63 (2H, t, J = 
7.7 Hz), 1.67-1.76 (2H, m), 1.70 (4H, s), 1.31 (6H, s), 1.25 (6H, s), 0.94 (3H, t, J = 7.7 
Hz). 

Anal. Calcd. for C24H3, N02, C: 78,86%, H: 8.55%, N: 3.83%; 
Found C: 78.64%, H: 8.46%, N = 3,84 %. 

Example 21 

Production of 4-fN-n-butyl-N-(5A7,8-tetrah^ 
amino! benzoic acid (DAQ14), 

Using 4-|>f-(5,6,7 J 8-tetrahydro-5,5,8,8-tetramethylnaphthalen-2-yI) amino] benzoic acid 
ethyl ester (VI-2) and n-butyl iodide, DA014 was synthesised according to process of 
Example 20. 

Colorless powder (n-hexane-methylene chloride); mp 216°C. 

'H-NMR (400 MHz, CDC1 3 ) 7.87 (2H, d, J = 8.8 Hz), 7.32 (1H, d, J - 8.4 Hz), 7.10 (1H, 
s), 6.93 (1H, d, J = 6-6 Hz), 6.68 (2H, d, J = 9.2 Hz), 3.67 (2H, t, J = 7.7 Hz), 1.70 (4H, 
s), 1.64-1.74 (2H, m), 1.37 (2H, hex, J = 7.7 Hz), 1.31 (6H, s), 1.25 (6H, s), 0.94 (3H, t, J 
= 7.3 Hz). 

Anal. Calcd. for C25H33N02, C: 79.11%, H: 8.76%, N: 3.69%; 
Found C: 79.23%, H: 8.68%, N - 3.71 %. 

Example 22 

Production of 4-l>^n-pentvl-N-(5,6,7.8-tefr^^ 
amino! benzoic acid (DAQ15). 

Using 4-[N-(5,6 s 7,8-tetrahydro-5,5,8,8-tetramethylnaphthalen-2-yl) amino] benzoic acid 
ethyl ester (Vl-2) and n-pentyl iodide, DA015 was synthesised according to process of 
Example 20. 

Colorless powder (n-hexane-methylene chloride); mp 219-221°C. 
'H-NMR (400 MHz, CDC13) 7.88 (2H, dd, J - 1.8, 8.8 Hz), 7.32 (1H, d, J « 8.4 Hz), 7.1 1 
(1H, d, J = 2.6 Hz), 6.93 (1H, dd, J - 2.6, 8.4 Hz), 6.63 (2H, dd, J = 1.83, 9.2 Hz), 3.66 
(2H, t, J = 7.7 Hz), 1.70 (4H, s), 1.66-1.70 (2H, m), 1.31 (6H, s), 1.25 (6H, s), 1.22-1.37 
(4H, m), 0.89 (3H, t, J = 7.0 Hz). 

Anal. Calcd, for C26H35N02, C: 79.34%, H: 8.97%, N: 3.56%; 
Found C: 79.05%, H: 8.95%, N = 3.44 %. 

Example 23 
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Production of 4-fN-n-hexvl-N-r5,6J.8-tetrahvdro-5,5.8,8-tetramethvlnaDhthalen-2-vl) 
amino! benzoic acid (DAQ16). 

Using 4-[N-(5,6,7,8-tetrahydro-5,5,8,8-teta^ amino] benzoic acid 

ethyl ester (VI-2) and n-hexyl iodide, DA016 was synthesised according to process of 
Example 20. 

Colorless powder (n-hexane-methylene chloride); mp 1 99-200. 5°C. 
'H-NMR (400 MHz, CDCfe) 7.87 (2H, dd, J - 2.2, 9.2 Hz), 7.32 (1H, d, J = 8.1 Hz), 7.10 
(1H, d, J = 2.6 Hz), 6.93 (1H, dd, J = 2.6, 8.4 Hz), 6.63 (2H, dd, J = 1.8, 8.8 Hz), 3.67 
(2H, t, J = 7.7 Hz), 1.70 (4H, s), 1.65-1.70 (2H, m), 1.31 (6H, s), 1.25 (6H, s), 1.29-1.46 
(6H, m), 0.88 (3H, t, J - 7.0 Hz). 

Anal. Calcd. for C27H37N02, C: 79.56%, H: 9.15%, N: 3.44%; 
Found C: 79.53%, H: 8.94%, N = 3.14 %. 

Example 24 

Production of 4-rN-n-heprvl-N-r5.6J.8-terjahvdro-5,5,8 < 8-tetramethvlnaphthalen-2-vn 
amino! benzoic acid (DAQ17). 

Using 4-[N-(5,6,7 3 8-tetrahydro-5,5,8,8-tetramethylnaphthalen-2-yl) amino] benzoic acid 
ethyl ester (VI-2) and n-heptyl iodide, DA017 was synthesised according to process of 
Example 20. 

Colorless powder (n-hexane-m ethylene chloride); mp 168°C. 

'H-NMR (400 MHz, CDCb) 7.86 (2H, d, J - 9.2 Hz), 7.32 (1H, d, J - 8.4 Hz), 7.10 (1H, 
d, J = 1.8 Hz), 6.93 (1H, dd, J = 2.2, 8.4 Hz), 6.63 (2H, d, J = 8.8 Hz), 3.66 (2H, t, J = 7.7 
Hz), 1.70 (4H, s), 1.70 (2H, br m), 1.31 (6H, s), 1.25-1.31 (8H, br m), 1.25 (6H, s), 0.87 
(3H,t, J = 6.6 Hz). 

Anal. Calcd. for C28H39N02, C: 79.76%, H: 9.32%, N: 3.32%; 
Found C; 79.80%, H: 9.52%, N = 3.06 %. 

Example 25 

Production of 4-rN-n-octvl-N-f5.6,7,8-tetrahvdro-5 > 5,8,8-tetramethvlnaphthalen-2-vn 
amino] benzoic acid (PAQ18). 

Using 4-[N-(5,6,7,8-tetrahydro-5,5,8,8-tetramethyInaphthalen-2-yl) amino] benzoic acid 
ethyl ester (VI-2) and n-octyl iodide, DA018 was synthesised according to process of 
Example 20. 

Colorless cotton (n-hexane-methylene chloride); mp 160°C. 



l H-NMR (400 MHz, CDC1 3 ) 7.87 (2H, dd, J - 2.2, 9.2 Hz), 7.32 (1H, d, J = 8.4 Hz), 7.10 
(1H, d, J = 2.2 Hz), 6.92 (1H, dd, J = 2.2, 8.4 Hz), 6.63 (2H, d, J = 9.2 Hz), 3.66 (2H, t, J 
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= 8.1 Hz), 1.70 (4H, s), 1.70 (2H, m), 1.31 (6H, s), 1.26 (10H, m), 1.25 (6H, s), 0.87 (3H, 
t,J = 6.6 Hz). 

Anal. Calcd. for C29H4, N02, C: 79.95%, H: 9.49%, N: 3.22%; 
Found C: 79.92%, H: 9.54%, N = 3.18 %. 

Example 26 

Production of 4-rN-fpropine-3-vlVN-(5.6.^ 
vD amino] benzoic acid (DAO20\ 

Using 4-[N-(5,6,7,8-tetrahydro-5,5,8,8-tetramethylnaphthalen-2-yl) amino] benzoic acid 
ethyl ester (VI-2) and acetylenyl methyl bromide, DAO20 was synthesised according to 
process of Example 20. 

Colorless prisms (n-hexane-methylene chloride); mp 269-270°C (dec). 
*H-NMR(400 MHz, CDC1 3 ) 7.93 (2H, dd, J = 2.2, 9.2 Hz), 7.34 (1H, d, J = 8.4 Hz), 7.21 
(1H, d, J = 2.2 Hz), 7.03 (1H, dd, J = 2.2, 8.4 Hz), 6.80 (2H, dd, J = 2.2, 9.2 Hz), 4.41 
(2H, d, J = 2.6 Hz), 2.29 (1 H, t, J = 2.2 Hz), 1.71 (4H, s), 1 .3 1 (6H, s), 1 .25 (6H, s). 

Example 27 

Production of 4-R^(propen-3-ylVN-(5»6 ,7.8-tetrahvdro-5.5,8,8-tetramethvlnaphthalen-2- 
yO amino] benzoic acid (DAQ21V 

Using 4-[N-(5,6,7,8-tetrahydro-5,5,8,8-tetramethylnaphthalen-2-yl) amino] benzoic acid 
ethyl ester (VI-2) and allyl bromide, DA021 was synthesised according to process of 
Example 20. 

Colorless powder (n-hexane-methylene chloride); mp 247-248°C. 

'H-NMR (400 MHz, CDC1 3 ) 7.87 (2H, dd, J = 1.8, 9.2 Hz), 7.32 (1H, d, J = 8.1 Hz), 7.16 

(1H, d, J = 2.2 Hz), 6.98 (1H, dd, J = 2,2,8.1 Hz), 6.71 (211,dd, J = 1.8, 9.2 Hz), 5.94 

(1H 3 ddt, J = 5.2, 10.3, 17.2 Hz), 5.28 (1H, dd, J - 1.5, 17.2 Hz), 5.22 (1H, dd, J = 1.5, 

10.3 Hz), 4.35 (1H, dd, J = 1.8, 4.8 Hz), 1.70 (4H, s), 1.30 (6H, s), 1.24 (6H, s). 

Anal. Calcd. for C24H29N02, C: 79.30%, H: 8.04%, N: 3.85%; 

Found C: 79.08%, H: 8.18%, N = 4.15 %. 

Example 28 

Production of 4-fN-isopropvI-N-(5.6.7,8-tetrahvdro-5,5,8.8-tetramethvlnaphthalen-2-vl> 
amino] benzoic acid (DAQ22). 

4-[N-(5,6,7,8-tetrahydro-5,5,8,8-tetramethylnaphthaIen-2-yl) amino] benzoic acid ethyl 
ester (VI-2) 113 mg and potassium carbonate (89 m g) were dissolved in isopropyl iodide, 
and it was refluxed for 48 hours. The reaction liquor was discharged in water (30 ml) and 
extraction was carried out with methylene chloride. The organic layer was dewatered with 
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magnesium sulfate, and after elimination of the solvent, it was refined using flash silica 
gel column chromatography (n-hexane : ethyl acetate = 20 : 1) and 13 mg (10 %) was 
obtained. 

Colorless prisms (num hexane); mp 81°C. 

1H/NMR (400 MHz, CDCfe) 7.80 (2H, dd, J = 2-2,9/2 Hz), 7.33 (1H, d, J - 8.4 Hz), 6.99 
(1H, d, J = 2.2 Hz), 6.82 (1H, dd s J = 2.2, 8.4 Hz), 6.50 (2H, dd, J = 2.6, 9.2 Hz), 4.35 
(1H, hep, J = 6.6 Hz), 4.29 (2H, q, J = 7.0 Hz), 1.71 (4H, s), 1.33 (3H, t, J = 7.0 Hz), 1.31 
(6H, s), 1 .24 (6H, s), 1 . 14 (6H, d, = 6.6 Hz). 

The aforesaid ester body (45 m g) was dissolved in ethanol (4 m!) and 20% KOH aqueous 
solution (1 ml) was added and refluxed. After the raw materials had disappeared, the 
reaction liquor was discharged in IN hydrochloric acid (30 ml) and extraction was carried 
out with methylene chloride. The organic layer was dewatered with anhydrous sodium 
sulfate, and the solvent was eliminated by distillation, and DA022 of 40 mg (98 %) was 
obtained. 

Colorless powder (n-hexane-methylene chloride); mp 259°C. 

'H-NMR (400 MHz, CDCI3) 7.85 (2H, dd, J = 2.2, 9.2 Hz), 7.34 (1H, d, J = 8.4 Hz), 6.99 
(1H, d, J = 2.2 Hz), 6.82 (1H, dd, J = 2.2, 8.1 Hz), 6.51 (2H, d, J - 9.2 Hz), 4.37 (1H, 
hep, J - 6.6 Hz), 1.71 (4H, s), 1 .32 (6H, s), 1 .24 (6H, s), 1 . 1 5 (6H, d, J = 6.6 Hz). 

Example 29 

Production of 4-[N-cvclopropyUN-(5.6J,8-tetrahvdrc>'5.5.8 < 8-tetramethvlnaphthalen-2- 
yl) amino! benzoic acid (DAQ23). 

Cyclopropylamine (1 ml) and 4-iodobenzoic acid ethyl (407 m g) and tert-BuONa (180 
mg) were dissolved in anhydrous toluene (10 ml), and, under argon substitution, tris 
(dibenzylideneacetone) dipalladium (0) (54 m g) and (R)-BTNAP (102 mg) were added 
and heated at 80°C. After four hours, it was cooled to room temperature, and it was 
discharged into water 30 ml and extraction was carried out with ether. 
The organic layer was dewatered with anhydrous sodium sulfate, and after concentration, 
it was refined using flash silica gel column chromatography (n-hexane : ethyl acetate = 20 
: 1 ) and 4-(cyclopropy 1 amino) benzoic acid ethyl ester was obtained 1 50 mg (56 %). 
Colorless needles (n-hexane); mp 69°C. 

1 H-NMR(400 MHz, CDCb) 7.88 (2H, dd, J = 2.2, 8.8 Hz), 6.74 (2H, dd, J = 2.2, 8.8 Hz), 
4.53 (1H, br s), 4.32 (2H, q, J = 7.0 Hz), 2.48 (1H, dtt, J = 1.5, 2.6, 6.2 Hz), 1.36 (3H, t, J 
= 7.0 Hz), 0.79 (2H, ddd, J = 4.4, 6.6, 7.0 Hz), 0.54 (2H, ddd, J = 3.7, 4.8, 6.6 Hz). 
Anal. Calcd. for C, 2H15N02, C: 70.22%, H: 7.37%, N: 6.83%; 
Found C: 70.20%, H: 7.23%, N = 6.68 %. 
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4-(cyclopropyl amino) benzoic acid ethyl ester (97 mg), 6-bromo-l,2,3,4-tetrahydro- 
1,1,4,4-tetramethylnaphthalene (121.5 m g) and tert-BuONa (67 mg) were dissolved in 
anhydrous toluene (5 ml) and, under argon substitution, tris (dibenzylideneacetone) 
dipalladium (0) (24 m g) and (R)-BINAP (40.5 mg) were added and heated at 80°C. One 
hour 30 minutes was allowed to pass, and thereafter, it was cooled to room temperature, 
and it was discharged in water 30 ml, and extraction was carried out with methylene 
chloride. The organic layer was washed with saturated aqueous sodium chloride solution, 
and it was dewatered with anhydrous sodium sulfate, and after concentration, it was 
purified using flash silica gel column chromatography (n-hexane : ethyl acetate = 20 ; 1) 
and 4-[N-cycIopropyl-N-(5,6 s 7,84etrahy amino] 
benzoic acid ethyl ester 42 mg (20 %) was obtained. 

'H-NMR (400 MHz, CDC1 3 ) 7.86 (2H, dd, J = 2.2, 9.2 Hz), 7.29 (1H, d, J = 8.1 Hz), 7.02 
(1H, d, J = 2.6 Hz), 6.93 (2H, dd, J = 1 .8, 8.8 Hz), 6.87 (dd, J = 2.2, 8.1 Hz), 4.3 1 (2H S q, 
J = 7.3 Hz), 2.80 (1H, tt, J = 3.7, 6.6 Hz), 1.70 (4H, s), 1.35 (3H, t, J = 7.3 Hz), 1.30 (6H, 
s), 1.24 (6H, s), 0.89 (2H, ddd, J = 4.8, 6.2, 7.0 Hz), 0.63 (2H, ddd, J = 3.7, 5.1, 7.0 Hz). 

The aforesaid ester body (42 mg) was dissolved in ethanol (2 ml) and 20% KOH aqueous 
solution (0.5 ml) was added and refluxed. After two hours, the reaction liquor was 
discharged in IN NaOH aqueous solution (30 ml) and it was washed with ether, and the 
aqueous layer was made strong acid with concentrated hydrochloric acid, and extraction 
was carried out with methylene chloride. The organic layer was dewatered with 
anhydrous sodium sulfate, and thereafter, it was concentrated, and yellowish white 
crystals 14 mg (35 %) were obtained. The obtained crystals were treated with activated 
carbon, and thereafter, DA023 was obtained as white crystal by recrystallization. 
Colorless prisms (n-hexane-methylene chloride); mp 260-261 °C (dec). 
'H-NMR (4o). MHz, CDCb) 7.89 (2H, dd, J - 2.2, 9.2 Hz), 7.30 (1H, d, J « 8.43 Hz), 
7.02 (1H, d, J = 2.2 Hz), 6.94 (1H, dd, J = 2.2, 9.2 Hz), 6.87 (2H, dd, J = 2.2, 8.4 Hz), 
2.82 (1H, tt, J = 4.0, 7.0 Hz), 1.70 (4H, s), 1.33 (6H, s), 1.25 (6H, s), 0.90 (2H, ddd, J = 
5.1, 6.6, 7.0 Hz), 0.64 (2H, ddd, J - 5.1, 5.5, 7.3 Hz). 

Example 30 

Production of 4-fN-cvclopropvlmethyl-N-(5 < 6.7,8-tetrahvdro-5.5.8.8- 

tetramethvlnaphthalen-2-yl) amino! benzoic acid (DAQ24Y 

Using 4-[N-(5,6,7,8-tetrahydro-5,5,8,8-tetramethylnaphthalen-2-yl) amino] benzoic acid 
ethyl ester (VI- 2) and cyclopropylmethyl bromide, DA024 was synthesised according to 
process of Example 20. 
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Colorless prisms (nr hexane-m ethylene chloride); mp 245°C. 

'H-NMR (400 MHz, CDCh) 7.88 (2H, dd, J = 1.8, 9,2 Hz), 7.32 (1H, d, J = 8.4 Hz), 7.16 

(1H, d, J = 2.6 Hz), 6.95 (1H, dd, J « 2.2, 8.1 Hz), 6.68 (2H, dd, J - 1.8, 9.2 Hz), 3.56 

(2H, d, J « 6.6 Hz), 1.70 (4H, s), 1.31 (6H, s), 1.25 (6H, s), 1.15-1.22 (1H, m), 0.50 (2H, 

ddd, J = 4.4, 5.9, 8.1 Hz), 0. 14 (2H, q, J = 4.8 Hz). 

Anal. Calcd. for C25H3, N02, C: 79.53%, H: 8.28%, N: 3.71%; 

Found C: 79.33%, H: 8.36%, N - 3 .82 %. 

Example 31 

Production of 4-fN-isobutvl-N-( r 5.6J.8-tetrahvdro-S.5.8.8-tetramethvlnaphthalen-2-»vn 
amino] benzoic acid (DAQ25). 

Using 4-[N-(5,6,7,8-tetrahydro-5,5,8,8-tetramethylnaphthalen-2-yl) amino] benzoic acid 
ethyl ester (Vl-2) and isobutyl iodide, DA025 was synthesised according to process of 
Example 20. 

Colorless prisms (n-hexane-methylene chloride); mp 232°C. 

■H-NMR(400 MHz, CDCh) 7.85 (2H, dd, J = 1.8, 9.2 Hz), 7.3 1 (1H, d, J = 8.4 Hz), 7.12 
(1H, d, J = 2.6 Hz), 6.93 (1H, dd, J = 2.2, 8.4 Hz), 6.67 (2H, d, J = 9.2 Hz), 3.52 (2H, d, J 
= 7.3 Hz), 2.08 (1H, 7th, J - 7.0 Hz), 1.70 (4H, s), 1.30 (6H, s), 1.24 (6H, s), 0.96 (6H, d, 
J = 6.6 Hz). 

Anal. Calcd. for C25H33N02, C: 79.11%, H: 8.76%, N: 3.69%; 
Found C: 79.10%, H: 8.81%, N = 3.65 %, 

Example 32 

Production of 4-rN-iso pentenvl-N-^^J^-tetrahvdro-S^^^-tetramethylnaphthalen^- 
yl) amino] benzoic acid (DAQ28). 

Using 4-[N-(5,6,7,8-tetrahydrom5,5,8,8-tetramethylnaphthalen-2-yI) amino] benzoic acid 
ethyl ester (VI-2) and prenyl bromide, DA028 was synthesised according to process of 
Example 20. 

Colorless prisms (n-hexane-methylene chloride); mp 215°C. 

'H-NMR (400 MHz, CDCh) 7.87 (2H, dd, J = 2.2, 9.2 Hz), 7.30 (1H, d, J = 8.4 Hz), 7.1 1 
(1H, d, J - 2.2 Hz), 6.94 (1H, dd, J = 2.2, 8.4 Hz), 6.67 (2H, dd, J = 2.2, 9.2 Hz), 5.33 
(1H, t, J = 5.86 Hz), 4.29 (2H, d, J = 5.49 H2), 1.72 (3H, s), 1.70 (4H, s), 1.61 (3H, s), 
1.30 (6H,s), 1.24 (6H, s). 

Example 33 

Production of 4-lN-cvclobutvl methvl-N^^^XS-tetrahvdro-S^.S^- 

tetramethylnaphthalene-2-vD amino] benzoic acid (DAO30). 



©Rising Sun Communications Ltd. 



http://www.risingsun.co, uk 



W098-45242 
Unexamined 



Caution : Translation Standard is 
Post-Edited Machine Translation 



Using 4-[N-(5,6,7,8-tetrahydro«5,5,8,8-tetrarnethylnaphthalen-2-yl) amino] benzoic acid 
ethyl ester (VI-2) and cyclobutyl methyl bromide, DAO30 was synthesised according to 
process of Example 20. 

Colorless needles (n-hexane-methylene chloride); mp 232°C. 

'H-NMR (400 MHz, CDCU) 7.85 (2H, dd, J = 2.2, 9.2 Hz), 7.3 1 (1H, d, J = 8.4 Hz), 7.07 

(1H, d, J = 2.2 Hz), 6.89 (1H, dd, J - 2.2, 8.4 Hz), 6.60 (2H, dd, J = 1.8, 8.8 Hz), 3.70 

(2H, d, J = 7-0 Hz), 2.74 (1H, 5th, J = 7.7 Hz), 2.01 (2H, m), 1.82 (2H, m), 1.70 (4H, s), 

1.66 (2H, m), 1,30 (6H, s), 1 .24 (6H, s). 

Anal. Calcd. for C26H33N02, C: 79.75%, H: 8.50%, N: 3.58%; 

Found C: 79.82%, H: 8.53%, N = 3.61 %. 

Example 34 

Production of 4-rN-cyclohexvlmethyl-N-(5,6,7 < 8-tetrahvdro-5,5,8,8- 

tetramethylnaphthalen-2-vD amino! benzoic acid (DAQ36). 

Using 4-P<I-(5,6,7,8-tetrahydro-5 ? 5,8,8-tetramethylnaphthalen-2-yl) amino] benzoic acid 
ethyl ester (VI-2) and cyclohexyl bromide methyl, DA036 was synthesised according to 
process of Example 20. 

Colorless cubes (n-hexane-methylene chloride); mp 230-23 1°C. 

'H-NMR (400 MHz, CDCh) 7.86 (2H, d, J- 9.2 Hz), 7.3 1 (1H, d, J - 8.4 Hz), 7.10 (1H, 
d, J = 2.2 Hz), 6.92 (1H, dd, J = 2.2, 8.4 Hz), 6.65 (2H, dd, J = 9.2 Hz), 3.59 (2H, d, J - 
7.0 Hz), 1.75 (6H, m), 1.70 (4H, s), 1.31 (6H, s), 1.24 (6H, s), 1.16 (3H, m), 0.95 (2H, 
m). 

Anal Calcd. for C28H37N02, C: 80.15%, H: 8.89%, N: 3.34%; 
Found C: 79.86%, H: 8.89%, N = 3.33 %. 

Example 35 

Production of 4-rN-benzvl-N-f5.6,7.8-tetrahvdro-5.5.8 < 8-tetramethylnaphthalen-2-vn 
amino! benzoic acid fDAO40). 

Using 4-[N-(5,6,7,8-tetrahydro-5,5,8,8-tetramethylnaphthalene-2-yl) amino] benzoic acid 
ethyl ester (VI-2) and benzyl bromide, DAO40 was synthesised according to process of 
Example 20. 

Colorless powder (n-hexane-methylene chloride); mp 272-273 °C. 

'H-NMR (400 MHz, CDCfe) 7.84 (2H, dd, J = 2.2, 9.2 Hz), 7.32 (4H, d, J = 4.8 Hz), 7.80 

(1H, d, J = 7.3 Hz), 7.28-7.25 (1H, m), 7.21 (1H, d, J = 2.2 Hz), 7.04 (1H, dd, J = 2.2, 8.4 

Hz), 6.73 (2H, dd, J = 1 .8, 9.2 Hz), 5.00 (2H, s), 1 .69 (4H, s), 1 .29 (6H, s), 1 .22 (6H, s). 

Anal. Calcd. for C28H3, N02, C: 81.32%, H: 7.56%, N: 3.39%; 

Found C: 81.05%, H: 7.49%, N - 3.57 %. 
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Example 36 

Production of ^fN-r^methvlbenzvlVN-fS^J^-tetrahydro-SJ^.S- 

tetramethylnaphthalen-2-vr) amino] benzoic acid (DAQ4n. 

Using 4-[N-(5,6J,8-tetrahydro-5,5,8,8-tetramethybaphthalen^ amino] benzoic acid 
ethyl ester (VI-2) and (4-methylbenzyl) bromide, DA 041 was synthesised according to 
process of Example 20. 

Colorless powder (n-hexane-methylene chloride); mp 246-248°C. 
'H-NMR (400 MHz, CDCh) 7.83 (2H, dd, J = 2.2, 9.2 Hz), 7.30 (1 H, d, J = 8.4 Hz), 7.21 
(1H, d, J - 2.2 Hz), 7.20 (2H, d, J « 6.6 Hz), 7.12 (2H, d, J - 8, IHz), 7.03 (1H, dd, J = 
2.2, 8.4 Hz), 6.73 (2H, dd, J = 2.9, 9.2 Hz), 4.96 (2H, s), 2.32 (3H, s), 1.68 (4H, s), 1.29 
(6H, s), 1.22 (6H, s). 

Anal. Calcd. for C29H33N02, C: 81.46%, H: 7.78%, N: 3.28%; 
Found C: 81.28%, H: 7.82%, N = 3.44 %. 

Example 37 

Production of 4-IN-(5.6J.84etrahvdro-5.5,8,8-tetramethvlnaphthalen-2-vn-N-(4- 
trifluoromethvl benzvD amino] benzoic acid (DA042). 

Using 4-[N-(5,6,7,8-tetrahydro-5,5,8,8-tetramethylnaphthalen-2-yl) amino] benzoic acid 
ethyl ester (VI-2) and (4-trifluoromethyI benzyl) bromide, DA042 was synthesised 
according to process of Example 20. 
Colorless powder (n-hexane); mp 209-2 1 0°C. 

'H-NMR (400MHz, CDCI 3 ) 7.86 (2H, dd, J = 2.2, 9.2 Hz), 7.58 (2H, d, J - 8.1 Hz), 7.44 
(2H, d, J = 8.4 Hz), 7.32 (1H, d, J = 8.4 Hz), 7.19 (1H, d, J - 2.2 Hz), 7.2 (1H, dd, J = 
2.2, 8.4 Hz), 6.70 (2H, d, J = 8.8 Hz), 5.04 (2H, s), 1.69 (4H, s), 1.29 (6H, s), 1.22 (6H, 
s). 

Anal. Calcd. for C29H30NO2F3, C: 72.33 %, H: 6.28%, N: 2.91%; 
Found C: 72. 1 5%, H: 6.41%, N = 2.94 %. 

Example 38 

Production of 4-rN-(4-ethoxv-23.5.6-tetrafluoro benzvlVN-rS^J.S-tetrahvdro-S^^^- 
teframethylnaphthalen-2-vO amino] benzoic acid (DAQ45). 

Using 4-(N-(5,6,7,8-tetrahydro-5,5,8,8-teti^emylnaphthaIen-2-yl) amino) benzoic acid 
ethyl ester (VI-2) and (pentafluorobenzyl) bromide, DA045 was synthesised according to 
process of Example 20. 

Colorless powder (n-hexane - methylene chloride); mp 227-229°C. 
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'H-NMR (400 MHz, CDCb) 7/90 (2H, dd, J-1.8, 8.8 Hz), 7.26 (1H, d, J = 8.4 Hz), 6.98 
(1H, d, J = 2.2 Hz), 6.87 (1H, dd, J = 2.2, 8.4 Hz), 6.75 (2H, dd, J = 1.8, 8.8 Hz), 4.92 
(2H, s), 4.22 (q, J = 7.0 Hz), 1.66 (4H, s), 136 (3H, t, J = 7.0 Hz), 1.25 (6H, s), 1.16 (6H, 
s). 

Anal. Calcd. for C30H3, F4N03, C: 68.04%, H: 5.90%, N: 2.65%; 
Found C: 67.78%, H: 5.89%, N = 2.61 %. 

Example 39 

Production of 4-fN-f2-biphenvl methvlVN^S^J.S-tetrahvdro^J^.S- 
tetramethvlnaphthalen-2-vO amino! benzoic acid (DAQ46). 

Using 4-[N-(5,6,7,8-tetrahyd^ amino] benzoic acid 

ethyl ester (VI-2) and biphenyl methyl bromide, DA046 was synthesised according to 
process of Example 20. 

Colorless prisms (n-hexane-methylene chloride); mp 237-239°C. 

'H-NMR (400 MHz, CDCh) 7.80 (2H, d, J= 8.8 Hz), 7.79-7.48 (1H, m), 7.35-7.44 (4H, 
m), 7.23-7.31 (6H, m), 7.15 (1H, d, J = 2.6 Hz), 6.98 (1H, dd, J = 2.2, 8.8 Hz), 6.64 (2H, 
d, J = 9.2 Hz), 4.87 (2H, s), 1.68 (4H, s), 1.28 (6H, s), 1.19 (6H, s). 
Anal. Calcd. for C34H35N02, C: 83.40%, H: 7.21%, N: 2.86%; 
Found C: 83.11%, H: 7.50%, N = 2.75 %. 

Example 40 

Production of 4->[N-(2-naphthvlmethvn-N-r5,6.7.8-tetrahvdro-5,5.8.8- 

tetramethvlnaphthalen-2-vD amino] benzoic acid (DAQ48). 

Using 4-[N-(5,6,7,8-tetrahydro-5,5,8,8-tetramethylnaphthalen-2-yl) amino] benzoic acid 
ethyl ester (VI-2) and-2-naphthylmethyl bromide, DA048 was synthesised according to 
process of Example 20. 

Colorless powder (n-hexane-methylene chloride); mp 233°C. 

'H-NMR (400 MHz, CDCb) 7.84 (2H, dd, J - 2.2, 9.2 Hz), 7.78 (4H, m), 7.44 (3H, m), 
7.31 (1H, d, J = 8.4 Hz), 7.27 (1H, d, J = 2.6 Hz), 7.09 1H, dd, J - 2.2, 8.4 Hz), 6.79 (2H, 
dd, J = 2.2, 9.2 Hz), 5.15 (2H, s), 1.68 (4H, s), 1.28 (6H, s), 1.22 (6H, s). 
Anal. Calcd. for C321133N02, C: 82.90%, H: 7.18%, N: 3.02%; 
Found C: 82.66%, H: 7.48%, N = 2.73 %. 

Example 41 

Production of 4-rN-acetvl-N-(5.6.7.8-tetrahvdro-5.5,8.8-terjmnethvlnaphthalen-2-vn 
amino! benzoic acid (DAQ51 V 
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4-[N-(5,6J,8-tetrahydro-5,5,8,S-tetramethylnaphthalen-2-yI) amino] benzoic acid ethyl 
ester (VI-2) 605 mg was dissolve in anhydrous toluene (15 ml), and acetyl chloride (1 ml) 
was added and refluxed under argon overnight. The solvent was distilled off under 
reduced pressure, and the residue was purified using flash silica gel column 
chromatography (n-hexane : ethyl acetate = 10 : 1) and white crude crystals were obtained 
677 mg (quantitative). 
Colorless cubes (n-hexane); mp 102°C. 

'H-NMR (400 MHz, CDC13) 8.00 (2H, d, J = 8.4 Hz), 7.33 (2H, dd, J = 1.8, 8.8 Hz), 
7.31 (1H, d, J = 8.8 Hz), 7.15 (1H, d, J = 2.6 Hz), 6.95 (1H, dd, J = 2.2, 8.4 Hz), 4.36 
(2H, q, J = 7.0 Hz), 2.05 (3H, s), 1.69 (4H, s), 1.37 (3H, t, J = 7.0 Hz), 1.28 (6H, s), 1.24 
(6H, s). 

Anal. Calcd. for C25H3 1N03, C: 76.30%, H: 7.94% N: 3.56%; 
Found C: 76.26%, H: 7.93%, N - 3.51 %. 

The aforesaid ester body (404 m g) was dissolved in ethanol (10 ml) and 5% NaOH 
aqueous solution (0.9 ml) was added and the mixture was stirred at room temperature 
overnight The solvent was distilled off under reduced pressure, and water (0.5 ml) and 
concentrated hydrochloric acid (5 ml) were added to the residue and the precipitated 
crystals were recovered by filtration and dried, and DA051 was obtained as white crystal 
342 mg(91 %). 

Colorless powder (n-hexane); mp 222°C. 

'H-NMR (400 MHz, CDC1 3 ) 8.04 (2H, d, J - 8.4 Hz), 7.36 (2H, dd, J = 2.2, 8.8 Hz), 7.33 

(1H, d, J = 8.1 Hz), 7.16 (1H, d, J = 2.2 Hz), 6.96 (lll,dd, J = 2.6, 8.4 Hz), 2.06 (3H, s), 

1 .70 (4H, s), 1 .29 (6 1 1 ,s), 1 .25 (6H, s). * 

Anal. Calcd. for C23H27N03, C: 75.59%, H: 7.45%, N: 3.83%; 

Found C: 75.29%, H two 7.54 %, N = 3.65 %. 



Example 42 

Production of 4-[N-benzovl-N-(5.6.7.8-tetrahvdro-5 < 5 < 8 t 8-tetramethvlnaphthalene width 
2-vO amino] benzoic acid (DAQ55) 

4-(N-(5,6,7,8-tetrahydro-5,5,8,8-tetramethyInaphthalen-2-yl) amino] benzoic acid ethyl 
ester (VI-2) 104 mg was dissolved in anhydrous benzene (5 ml) and benzoyl chloride (1 
ml) and pyridine (1 ml) were added, and it was stirred. After the raw materials had 
disappeared, the reaction liquor was discharged to saturated aqueous sodium bicarbonate 
and extraction was carried out with methylene chloride. The organic layer was washed 
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with IN hydrochloric acid (30 ml), and it was dewatered with anhydrous sodium sulfate, 
and the solvent was eliminated by distillation under reduced pressure. The residue was 
purified using flash silica gel column chromatography (n-hexane : ethyl acetate = 20 : 1) 
and white crude crystals 130 mg (96.5 %) were obtained. 
Colorless powder (n-hexane-methylene chloride); mp 149°C. 

>H-NMR (400 MHz, CDCh) 7.97 (2H, d, J = 8.4 Hz), 7.41 (2H, d, J = 8.4 Hz), 7.18-7.30 
(6H, m), 6.91 (1H, d, J = 2.2 Hz), 6.84 (IH, dd, J = 2.6, 8.4 Hz), 4.36 (2H, q, J = 7.0 Hz), 
1.61 (4H, s), 1.38 (3H, t, J = 6.96 Hz), 1,23 (6H, s), 1.02 (6H, s). 
Anal. Calcd. for C30H33NO3, C: 79.09%, H: 7.30%, N: 3.08%; 
Found C: 78.94%, H: 7.29%, N: 3.08 %. 

The aforesaid ester body (79 mg) was dissolved in ethanol (4 ml) and 5% NaOH aqueous 
solution (1 ml) was added, and the mixture was stirred at room temperature for five hours. 
The reaction liquor was discharged into IN hydrochloric acid and extraction was carried 
out with methylene chloride. The organic layer was dewatered with anhydrous sodium 
sulfate, and the solvent was eliminated by distillation, and DA055 77 mg (quantitative) 
was obtained. 

Colorless cotton (n-hexane-methylene chloride); mp 228-229.5°C. 
'H-NMR (400 MHz, CDCI 3 ) 8.03 (2H, dd, J = 1.8, 8.8 Hz), 7.42 (2H, dd, J = 1.5Hz, 8.4 
Hz), 7.19-7.30 (6H, m), 6.91 (1H, d, J = 2.6 Hz), 6.85 (1H, dd, J = 2.6Hz, 8.4 Hz), 1.61 
(4H, s), 1.23 (6H, s), 1.02 (6H, s). 

Anal. Calcd. for C28H29N03, C: 78.66%, H: 6.84%, N: 3.28%; 
Found C: 78.77%, H; 6.95%, N = 8.19 %. 

Example 43 

Production of 4-(N-(4-carboxv benzovn-N-(5. 6 .7. S-tetrahvdro-S, 5,8,8- 
tetramewvmaphthalene-2-vn amino! benzoic acid (T>A058) 

4-[N-(5,6,7,8-tetrahydro-5 > 5 s 8,8-tetramethylnaphthalen-2-yl) amino] benzoic acid ethyl 
ester (VI-2) 153.0 mg was dissolved in anhydrous benzene (5 ml) and monomethyl 
terephthalic acid ester chloride (210 mg) and two drops of pyridine were added, and it 
was stirred. After the raw materials had disappeared, the reaction liquor was discharged to 
saturated aqueous sodium bicarbonate and extraction was carried out with methylene 
chloride. 

The organic layer was washed with IN hydrochloric acid (30 ml), and it was dewatered 
with anhydrous sodium sulfate, and the solvent was distilled off under reduced pressure, 
and the residue was purified using flash silica gel column chromatography (n-hexane : 
ethyl acetate = 10 : 1) and white crude crystals 191 mg (quantitative) were obtained. 
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Colorless powder (n-hexane); mp 135°C. 

'H-NMR (400 MHz, CDC1 3 ) 7.98 (2H, d, J = 8.4 Hz), 7.88 (2H, d, J - 8.4 Hz), 7.48 (2H, 
d, J = 8.4 Hz), 7.24 (2H, d, J = 8.4 Hz), 7.21 (1H, d, J = 8.4 Hz), 6.92 (1H, s), 6.84 (1H, 
dd, J = 2.2, 8.4 Hz), 4.36 (2H, q, J = 7.3 Hz), 3.89 (3H, s), 1.61 (4H, s), 1.38 (3H, t, J = 
7.0 Hz), 1.23 (6H, s), 1.03 (6H, s). 

Anal. Calcd. for C32H35N05, C: 74,83%, H: 6.87% N: 2.73%; 
Found C: 74.75%, H; 7.00%, N: 2.44 %. 

The aforesaid ester body (86.3 mg) was dissolved in ethanol (50 ml), and 5% NaOH 
aqueous solution (2 ml) was added, and the mixture was stirred at room temperature for 
four hours. The reaction liquor was discharged to IN hydrochloric acid and extraction 
was carried out with methylene chloride and ethyl acetate. The organic layer was 
dewatered with magnesium sulfate, and the solvent was eliminated by distillation, and 
DA058 was obtained as white crystals 78.2 mg (98.8 %). 
Colorless powder (n-hexane); mp >300°C. 

>H-NMR (400 MHz, CDCl 3 ) 7.90 (2H, d, J - 8.4 Hz), 7.78 (2H, d, J = 8.4 Hz), 7.50 (2H, 
d, J = 8.1 Hz), 7.43 (1H, s), 7.35 (2H, d, J = 8.4 Hz), 7.29 (1H, d, J = 8.4 Hz), 6.92 (1H, 
d, J = 8.4 Hz), 1.56 (4H, s), 1.18 (6H, s), 1.02 (6H, s). 

Example 44 

Production of 4-rN-ethvl-N-r5.6.7,8-tetrahvdro-3.5.5.8.8-pentamethvl naphthalen-2-vl) 
aminol benzoic acid (DAI 12) (Scheme 7) 

l,2,3,4-tetrahydro-l,l,4,4,6-pentamethyI naphthalene (VII- 1, 21.888 g) was dissolved in 
acetic acid (80 ml) and mixed acid of hydrochloric acid and sulfuric acid was added 
under ice cooling slowly, and the mixture was stirred at room temperature. 

After Three hours, the reaction liquor was discharged in water (200 ml) and the 
precipitated crystals were recovered by filtration, and they were washed with water, and 
thereafter, they were dissolved in methylene chloride. This organic layer was successively 
washed with saturated aqueous sodium bicarbonate and aqueous sodium chloride, and it 
was dewatered with magnesium sulfate, and the solvent was eliminated by distillation. 
The obtained crude crystals were recrystallised from methanol, and 7-nitro-l,2,3,4- 
tetrahydro-l,l,4,4,6-pentamethyl naphthalene (VII-2) 14.59 g (54.5 %) was obtained as 
white crystals. 

'H-NMR (400 MHz, CDCI3) 7.96 (1H, s), 7.21 (1H, s), 2.56 (3H, s), 1.72 (4H, s), 1.30 
(6H, s),1.29 (6H, s). 



©Rising Sun Communications Ltd 



http://www.risingsun.coMk 



W098-45242 
Unexamined 



Caution : Translation Standard is 
Post-Edited Machine Translation 



The aforesaid nitro body (VII-2) 14.59g was dissolved in ethyl acetate (200 ml) and 
ethanol (100 ml), and 10% Pd/C (1.74 g) was added, and catalytic reduction was carried 
out The reaction liquor was filtered with cellite, and crude crystals obtained by 
elimination of the filtrate by distillation was purified using flash silica gel column 
chromatography (n-hexane : ethyl acetate = 25 : 1) and 7-amino- 1,2,3, 4-tetrahydro- 
1,1,4,4,6-pentamethyl naphthalene (VII-3) 12.14 g (94.6 %) was obtained as yellowish 
white crystals. 

'H-NMR (400 MHz, CDC1 3 ) 6.98 (1H, s), 6.63 (1H, s), 3.61 (2H, br s), 2.14 (3H, s), 1 .64 
(4H, s), 1.24 (12H, s). 

The aforesaid amino body (VII-3) 1.085g, 4-iodo ethyl benzoicate (1.676 g) and tert- 
BuONa (616 mg) were dissolved in anhydrous toluene (20 ml) and under argon 
substitution, tris (dibenzylidyne acetone) dipalladium (0) (101.5 mg) and (R)-BIMP 
(163.8 mg) were added, and the mixture was refluxed. After Three hours, the reaction 
liquor was cooled to room temperature, and discharged to water 100 ml, and extraction 
was carried out with ether. The organic layer was dewatered with anhydrous sodium 
sulfate, and it was concentrated, and thereafter the residue was purified using flash silica 
gel column chromatography (n-hexane : ethyl acetate = 10 : 1) and 4-[N-(5, 6,7,8- 
tetrahydro-3,5,5,8,8-pentamethyl naphthalen-2-yl) amino] benzoic acid ethyl ester (VI1-4) 
1 .095 g (60 %) was obtained. 
Colorless needles (n-hexane); mp 173-175°C. 

'H-NMR (400 MHz, CDC1 3 ) 7.89 (2H, dd, J = 1.83Hz, 8.8 Hz), 7.21 (1H, s), 7.16 (1H, 

s), 6.77 (2H, dd, J = 1.8Hz, 8.8 Hz), 4.33 (2H, q, J = 7.0 Hz), 2.19 (3H, s), 1.68 (4H, s), 

1.37 (3H, t, J = 7.0 Hz), 1.29 (6H, s), 1.24 (6H, s). 

Anal. Calcd. for C24H3 1N02, C: 78.86%, H: 8.55%, N: 3.83%; 

Found C: 79.05%, H: 8.80%, N: 3.58 %. 

The aforesaid amino body (VIM, 92 mg) was dissolved in DMF (2 ml) and NaH (61.5 
mg) suspended in DMF (2 ml) was added. Thereafter, ethyl iodide (1 ml) was added and 
the mixture was stirred at room temperature. The disappearance of the raw materials was 
confirmed with TLC, and thereafter the reaction liquor was discharged into water (30 ml) 
and extraction was carried out with methylene chloride. The organic layer was dewatered 
with magnesium sulfate, and after concentration, it was purified by flash silica gel column 
chromatography (n-hexane : ethyl acetate = 20 : 1) and 4-[N-ethyl-N-(5,6,7,8-tetrahydro- 
3,5,5,8,8-pentamethyl naphthalen-2-yl) amino] benzoic acid ethyl ester 98 mg (99 %) was 



obtained. 
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Colorlrss powder (n-hexane); mp 94°C. 

! H-NMR(400 MHz, CDCI3) 7.83 (2H, d, J = 8.8 Hz), 7.20 (1H, s), 7.00 (1H, s), 6.43 (2H, 
d, J = 9.2 Hz), 4.30 (2H, q, J - 7.3 Hz), 3.66 (2H, d, J = 6.6 Hz), 2.03 (3H, s), 1.69 (4H, 
s), 1,34 (3H, t, J = 7.0 Hz), 1.31 (6H, s), 1.25 (3H, t, J = 7.3 Hz), 1.23 (6H, s). 
Anal. Calcd. for C26H35N02, C: 79.34%, H: 8.96%, N: 3.56%; 
Found C: 79.12%, H: 8.93%, N: 3.57 %. 

The aforesaid ester body (83 mg) was dissolved in ethanol (4 ml) and 20% KOH aqueous 
solution 1 ml was added, and it was refluxed. After the raw materials had disappeared, the 
reaction liquor was discharged in IN hydrochloric acid (40 ml) and extraction was carried 
out with methylene chloride. The organic layer was dewatered with magnesium sulfate, 
and the solvent was eliminated by distillation, and DA112 77 mg (quantitative) was 
obtained. 

Colorless powder (n-hexane-methylene chloride); mp 266°C. 

'H-NMR (400 MHz, CDCI3) 7.87 (2H, d, J = 9.2 Hz), 7.20 (1H, s), 7.00 (1H, s), 6,45 
(2H, d, J = 8.8 Hz), 3.67 (2H, br), 2.04 (IH, s), 1.69 (4H, s), 1.31 (6H, s), 1 .26 (3H, t, J = 
7.0 Hz), 1.23 (6H, s). 

Anal Calcd. for C24H3 1N02, C: 78.86%, H: 8.55%, N: 3.83%; 
Found C: 78.56%. 

H: 8.71 %, N: 3.82 %. 

Example 45 

Production of 4-fN-n-propvl-N-(5.6.7>8-tetrahvdro-3,5.5,8,8-pentamethvl naphthalen-2- 
vD amino] benzoic acid (DAI 13) 

Using Compound VIM and n-propyl iodide, DA 113 was synthesised according to the 

process of Example 44 . 

Colorless powder (n-hexane); mp 245°C. 

'H-NMR (400 MHz, CDCI3) 7.86 (2H, d, J = 9.2 Hz), 7.20 (1H, s), 7.00 (1H, s), 6.42 

(2H, d, J = 8.8 Hz), 3.52 (2H, br s), 2.02 (3H, s), 1.72 (2H, hep, J = 7.7 Hz), 1.69 (4H, s), 

1 .3 1 (6H, s), 1 .23 (6H, s), 0.95 (3H, t, J = 7.7 Hz). 

Anal. Calcd. for C25H33N02, C: 79.1 1%, H: 8.76%, N: 3.69%; 

Found C: 79.17%, H: 8.89%, N: 3.64 %. 

Example 46 
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Production of 4-rN-isopropvl methvl-N-(5,6J,8-tetrahvdro-3,5,5,8.8-pentamethyl 
naphthalen-2-vH aminol benzoic acid (DA 122) 

Compound VIM (299 mg) and potassium carbonate (499 mg) were dissolved in 
isopropyl iodide and the mixture was heated in sealed tube at 150°C for seven days. The 
reaction liquor was filtered, and the filtrate was dewatered with anhydrous sodium sulfate, 
and it was concentrated. The obtained residue was purified by flash column 
chromatography (n-hexane : ethyl acetate = 20 : 1) and colourless transparent oily 
substance 7 mg (2%) was obtained. 

! H-NMR(400 MHz, CDCb) 7.82 (2H, d, J = 9.2 Hz), 7.18 (1H, s), 6.91 (1H, s), 6.41 (2H, 
d, J = 8.8 Hz), 4.34 (1H, hept, J = 7.0 Hz), 4.29 (2H, q, J = 7.3 Hz), 2.01 (3H, s), 169 
(4H, s), 1.33 (3H, t, J = 7.3 Hz), 1.30 (6H, s), 1.22 (6H, s), 1.15 (6H, s). 

The aforesaid ester body (12 mg) was dissolved in ethanol (3 ml) and 20% KOH aqueous 
solution 0.5 ml were added, and the mixture was refluxed. After the raw materials had 
disappeared, the reaction liquor was discharged in IN hydrochloric acid (20 ml) and 
extraction was carried out with methylene chloride. The organic layer was dewatered with 
magnesium sulfate, and the solvent was eliminated by distillation, and DA122 was 
obtained. 

Colorless cubes (n-hexane-methylene chloride); mp 257°C. 

'H-NMR (400 MHz, CDC1 3 ) 7.85 (2H, d, J - 9.2 Hz), 7.19 (1H, s), 6.91 (1H, s), 6.43 
(2H, d, J = 9.2 Hz), 4.36 (1H, pent, J = 7.0 Hz), 2.01 (3H, s), 1.69 (4H, s), 1.31 (6H, s), 
1.23 (6H, s), 1.16 (6H, brs). 

Example 47 

Production of 4-[N-cvclopropvlmethvl-N^5,6J.8-tetrahvdro-3,5,5,8.8-pentamethyl 
naphthalen-2-vO aminol benzoic acid (DA 124) 

Using Compound VII-4 and cyclopropylmethyl bromide, DA 124 was synthesised 

according to the process of Example 44. 

Colorless plates (n-hexane-methylene chloride); mp 213°C. 

'H-NMR (400 MHz, CDCh) 7.88 (2H, d, J = 9.2 Hz), 7.17 (1H, s), 6.50 (2H, d, J = 8.8 
Hz), 3.50 (2H, br s) 3 2.03 (3H, s), 1.69 (4H, s), 1.30 (6H, s), L24 (6H, s), 1.22 (1H, m), 
0.51 (2H, ddd, J = 4.8, 5.5, 8.1 Hz), 0.13 (2H, q, J = 4.8 Hz). 

Example 48 

Production of 4-rN-isobutvl-N-< r 5.6.7.8-tetrahvdro-3,5,5 < 8 < 8-pentamethvl naphthalen-2- 
yO aminol benzoic acid (DA 125). 
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Using Compound VII-4 and isobutyl iodide, DA 125 was synthesised according to the 
process of Example 44. 

Colorless cotton (n-hexane-methylene chloride); mp 245°C. 

'H-NMR (400 MHz, CDCU) 7.85 (2H, d, J = 9.2 Hz), 7.18 (1H, s), 7.07 (1H, s), 6,44 
(2H, d, J = 9.2 Hz), 3.40 (2H, br s), 1.67 (1H S hept, J - 7.0 Hz), 1.98 (3H, s), 1.69 (4H, s), 
1 .3 1 (6H, s), 1 .24 (6H, s), 0.99 (6H, d, J = 6.6 Hz). 

Example 49 

Production of 4-rN-ethvl-N-(3,5-di-tert-butvlphenvn amino] benzoic acid (DA212) 
f Scheme 8). 

3,5-di-tert-butyl aniline (VIE-!) 1.087 g, 4-iodobenzoic acid ethyl (1817 g) and tert- 
BuONa (667.5 mg) were dissolved in anhydrous toluene (20 ml), and under argon 
substitution, tris (dibenzylideneacetone) dipalladium (0) 106 mg and (R)-BINAP (176 
mg) were added, and it was refluxed. After two hours, the reaction liquor was cooled to 
room temperature, and discharged to water (100 ml) and extraction was carried out with 
ether. The organic layer was dewatered with anhydrous sodium sulfate, and it was 
concentrated, and thereafter the residue was purified using flash silica gel column 
chromatography (n-hexane : ethyl acetate = 20 : 1) and 4-[N-(3,5-di-tert-butylphenyl) 
amino] benzoic acid ethyl ester (VIII-2)1.28 g (68 %) was obtained. 
Colorless needles (n-hexane); mp 123°C. 

'H-NMR (400 MHz, CDC1 3 ) 7.92 (2H, dd, J - 1.8, 8.8 Hz), 7.14 (1H, t, J = 1.8 Hz), 7.03 

(2H, d, J = 1.5 Hz), 6.96 (2H, dd, J = 1.8, 8.8 Hz), 6.01 (1H, br s), 4.33 (2H, q, J - 7.3 

Hz), 1.37 (3H, t, J= 7.0 Hz), 1.32 (18H, s). 

Anal. Calcd. for C23H31N02, C: 78.14%, H: 8.84%, N: 3,96%; 

Found C: 78.33%, H: 8.94%, N: 3.69 %. 

The aforesaid amino body (VIII-2) 101 mg was dissolved in DMF (2 ml) and NaH 90 mg 
suspended in DMF (2 ml) was added. Thereafter, ethyl iodide (I ml) was added and the 
mixture was stirred at room temperature. 

Disappearance of the raw materials was confirmed with TLC, and thereafter the reaction 
liquor was discharged into water (30 ml) and extraction with methylene chloride was 
carried out. 

The organic layer was dewatered with magnesium sulfate, and after concentration, it was 
refined by flash silica gel column chromatography (n-hexane : ethyl acetate = 10 : 1) and 
4-[N-ethyl-N-(3,5-di-tert-butylphenyl) amino] benzoic acid ethyl ester (99 %) was 
obtained. 

Colorless powder (n-hexane); mp 90°C. 
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] H-NMR (400 MHz, CDCh) 7.83 (2H, dd, J - 2.2, 9.2 Hz), 7.31 (1H, t, J = 1.8 Hz), 7.02 
(2H, d, J = 1.5 Hz), 6.64 (2H, dd, J = 2.2, 9.2 Hz), 4.31 (2H, q, J = 7.0 Hz), 3.79 (2H, q, J 
= 7.0 Hz), 1.35 (3H, t, J = 7.0 Hz), 1.32 (18H, s) 5 1.26 (3H, t, J = 7.0 Hz). 
Anal. Calcd. for C25H35N02, C: 78.69%, H: 9.25%, N: 3.67%; 
Found C: 78.77%, H: 9.09%, N - 3.69 %. 

The aforesaid ester body (89 mg) was dissolved in ethanol (4 ml) and 20% KOH aqueous 
solution (1 ml) was added and the mixture was refluxed. After the raw materials had 
disappeared, the reaction liquor was discharged in IN hydrochloric acid (30 ml) and 
extraction was carried out with methylene chloride. The organic layer was dewatered with 
magnesium sulfate, and the solvent was eliminated by distillation, and DA212 80 mg (97 
%) was obtained. 

Colorless prisms (n-hexane-methylene chloride); mp 225°C. 

l H-NMR(400 MHz, CDCI3) 7.88 (2H, dd, J = 2.2, 9.2 Hz), 7.33 (1H, t, J= 1.8 Hz), 7.02 
(2H, d, J - 1.8 Hz), 6.68 (2H, dd, J = 1.8, 8.8 Hz), 3.80 (2H, q, J = 7.0 Hz), 1.32 (18H, s), 
1.27(3H,t,J = 7.0Hz) 

Anal. Calcd. for C23H3 1N02, C: 78.14%, H: 8.84%, N: 3.96%; 
Found C: 78.20% 
H: 8.91 %,N: 3.92%. 

Example 50 

Production of 4-rN-n>propyl-N-(3,5-di-tert-butvlphenvn amino] benzoic acid ethyl ester 
(DA2131 

Using Compound VIII-2 and n-propyl iodide, DA213 was synthesised according to the 
process of Example 49. 

Colorless prisms (n-hexane-methylene chloride); mp 247-248°C 

'H-NMR (400 MHz, CDC1 3 ) 7.87 (2H, dd, J = 2.2, 9.2t, J = 1.8 Hz), 7.03 (2H, d, J = 1.8 
Hz), 6.61 (2H, dd, J = 1.8, 9.2 Hz), 3.66 (2H, t, J = 7.7 Hz), 1.74 (2H, hex, J = 7.7 Hz), 
1.82 (18H, s), 0.95 (3H, t, J = 7.7 Hz). 

Anal. Calcd. for C24H33N02, C: 78.43%, H: 9.05%, N: 3.81%; 
Found C: 78.55%, H: 8.94%, N: 3.59 %. 

Example 51 

Production of 4-fN-phenvl-N-r2-f5.6.7 > 8>tetrahvdro-5.5.8.8-tetramethvl naphthvOI 
amino! benzoic acid (TA001) 

4-[N-(5,6,7,8-tetrahydro-5,5,8,8-tetramethylnaphthalene-2-yl) amino] benzoic acid ethyl 
ester (Vl-2) 107 mg, phenyl iodide 0.1ml and tert-BuONa 33.5 mg were dissolved in 
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anhydrous toluene 5 ml, and under argon substitution, tris (dibenzylideneacetone) 
dipalladium (0) 21 mg and BINAP (Registered Trade Name) 43 mg were added and the 
mixture was heated at 80°C. After one hour 40 minutes, tert-BuONa 33 mg was added. 
Furthermore after one hour 50 minutes, it was cooled to room temperature, and the 
mixture was discharged to water 30 ml, and extraction was carried out with methylene 
chloride. The organic layer was dewatered with sodium sulfate and concentrated and 
hereafter, refined using flash silica gel column chromatography (n-hexane : ethyl acetate = 
40 : 1) and 4-[N-phenyl-N-[2-(5 5 6,7,8-tetrahydro-5,5,8,8-tetramethyl naphthyl)] amino] 
benzoic acid ethyl ester 28 mg (y. 22%) was obtained. 

'H-NMR (400 MHz, CDC1 3 ) 7.84 (2H, dd, J - 1.8, 8.8 Hz), 7.29 (2H, t, J = 7.3 Hz), 7.19 
(1H, d, J = 8.4 Hz), 7.08-7.16 (4H, m), 6,97 (2H, dd, J = 1.8, 8.8 Hz), 6.82 (1H, dd, J = 
2.6, 8.4 Hz), 4.33 (2H, q, J = 7.3 Hz), 1.67 (4H, s), 1.36 (3H, t, J = 7.3 Hz), 1.28 (6H, s), 
1.17 (6H, s). 

The aforesaid ester body 23 mg was dissolved in ethariol 3 ml, and 20% KOH aqueous 
solution 0.5 ml were added and refluxed for one hour. The reaction liquor was discharged 
to IN hydrochloric acid and extraction was carried out with methylene chloride. The 
organic layer was dewatered with anhydrous sodium sulfate, and the solvent was 
eliminated by distillation, and yellowish white crystals 21 mg (quantitative) were 
obtained. 

The obtained crystals were treated with activated charcoal, and thereafter, white crystals 
were obtained by recrystallization. 

TA001: colorless prism (n-hexane-methylene chloride); mp 239°C. 
'H-NMR (400 MHz, CDC1 3 ) 7.88 (2H, dd, J - 1.8, 8.8 Hz), 7.31 (2H, t, J - 8.4 Hz), 7.22 
(1H, d, J = 8.4 Hz), 7.17 (2H, dd, J = 1.5, 8.8 Hz), 7.12 (1H, t, J = 7.3 Hz), 7.10 (1H, d, J 
= 2.6 Hz), 6.97 (2H, dd, J = 2.2, 9.2 Hz), 6.84 (2H, dd, J = 2.6, 8.4 Hz), 1 .68 (4H, s), 1 .28 
(6H, s), 1.18 (6H, s). 

Example 52 

Production of 4-rN.N-bis [2-( , 5,6J.8-tetrahvdro-5.5,8.8-tetramethvl naphthvD] amino] 
benzoic acid (TAP 12). 

Under nitrogen atmosphere, the mixture of p-ethyl aminobenzoate (7.42 g), 2-bromo- 
5,6,7,8-tetrahydro-5,5,8,8-tetramethylnaphthalene (10 g), potassium carbonate (10.4 g), 
copper oxidation (0.5 g) and nitrobenzene (5 ml) was stirred at about 220°C for five 
hours. The reaction mixture was cooled and thereafter, ether was added and the mixture 
was filtered. Ether phase was washed with water, and the solvent was eliminated by 
distillation under reduced pressure, and the residue was purified using silica gel column 



©Rising Sun Communications Ltd 



http://www.risingsun.co. uk 



W098-45242 
Unexamined 



Caution : Translation Standard is 
Post-Edited Machine Translation 



chromatography (n-hexane : ethyl acetate =1:5) and Compound VI-2 (3.5 g) and 4- 
[N,N-bis [2-(5,6,7,8-tetrahydro-5,5,8,8-tetramethyl naphthyl)] amino] benzoic acid ethyl 
ester (3,1 g) were obtained. 

Bis body: 1H-NMR (400 MHz, CDCb) 7.82 (2H, d, J = 9 Hz), 7.19 (2H, d, J = 8 Hz), 
7.08 (2H, d, J = 2 Hz), 6.94 (2H, d, J = 9 Hz), 6.84 (2H, dd, J = 8, 2 Hz), 4.32 (2H, q), 
1.67 (8H, s), 1.35 (3H, t), L27 (12H, s), 1.17 (12H, s). 

Aqueous solution (3 ml) of sodium hydroxide (0.67 g) was added to 4-[N,N-bis [2- 
(5,6,7,8-tetrahydro-5,5,8,8-tetramethyI naphthyl)] amino] benzoic acid ethyl ester (3 g) 
dissolved in ethanol (20 ml) and the mixture was stirred at 50°C for three hours. The 
reaction mixture was concentrated under reduced pressure. Water was added to the 
residue, and during cooling to 0°C, hydrochloric acid aqueous solution was added, and 
the mixture was neutralized, extraction of the mixture was carried out with ethyl acetate, 
and the obtained residue was purified by column chromatography (ethyl acetate) and 
TA012 (1.5 g) was obtained. 

■H-NMR(400 MHz, CDCh) 7.87 (2H, d, J = 9 Hz), 7.21 (2H, d, J = 8 Hz), 7.10 (2H, d, J 
= 2 Hz), 6.93 (2H, d, J = 9 Hz), 6.86 (2H, dd, J = 8, 2 Hz), 1,67 (8H, s), 1.27 (12H, s), 
1.18 (12H, s). 

Test Example 

Calibration of cytodifferentiation induction in H-60 cell 

On each compound, cytodifferentiation induction action and the effect with respect to 
cytodifferentiation induction action of the retinoid which coexisted were examined 
independently. Am80 [4-[(5,6,7,8-tetrahydro-5,5,8,8-tetramethyl-2-naphthalenyl) 
carbamoyl] benzoic acid or retinoic acid was used as retinoid were caused to be copresent 
and a comparison made. In accordance with the process described in Kokai 61-76440, 
differentiation to granulocyte system was assessed by form change and reducibility 
measurement of nitroblue tetrazolium (NBT) using promyelocyte leukemia cell strain 
HL-60. In Table 1, the concentration-dependent effect with respect to the concentration- 
dependent differentiation inducibility of each compound alone, and with respect to the 
differentiation inducibility of 1 X 10-9M retinoic acid (RA) or Am80 are shown. The 
concentration-dependent effect of each compound with respect to differentiation 
inducibility of 1 X 10-10M Am80 is shown in Table 2. In Table 3, the concentration- 
dependent effect with respect to the concentration-dependent differentiation inducibility 
of each compound alone and the differentiation inducibility of 1 X 10-10M Am80 are 
shown. Moreover, the rates (%) of differentiated cells which are shown in the following 
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each table have been calculated from NBT reducibility, and concentration is s by 
logarithm value, and "-" denotes one which is not measured. 



Table 1 



Rate (%) of the Rate (%) of the 

differentiated cell differentiated cell 

of the compound alone which are co-existed 

withlX10-9MAm80 



Rate (%) of the 
differentiated cell 
which are co-existed 
withlX10-9MRA 



Compound 
-8 



Concentration Concentration 
-7 -6 None -8 -7 



Concentration 
" 6 None ~ 8 " 7 



DM010 


] 


0 




66 


76 


89 




14 


26 


66 


DM012 


0 


1 


1 


66 


73 


85 


94 


14 


57 


69 


DM030 


1 


1 


4 


66 


68 


94 


90 


14 


58 


73 


DM032 


1 


1 


17 


66 


58 


90 


88 


14 
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Table 2 



Rate (%) of the 
differentiated cell 
which is copresent 



with 1 X 10-10MAm80 



Compounds 



Concentration 



None _jq _g -8 -7 -6 



DM021 


4.5 




6' . 


. 12 


43 


83 


DM030 


15.5 


38 * 


41 


43 


81 


90 


DM031 


4.5 


8 


14 


41 


81 


86 


DM032 


15.5 


36 


39 


46 


81 
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Table 3 



Rate (%) of the . Rate (%) of the 

differentiated cell differentiated cell 

of the compound alone which is co-present 

with I X 10-10MAm80 

Compounds Concentration Concentration 

. ^9 -g -7 -6 None -10 -9 -8 -7 -6 



DA010 


1. 7 


2. 7 


3. 2 


C 1 

61 


XL 




Of* 


OO 


4fi 


89 


DAOU 


2.4 


3.6 


5 


81 


12 


- 


43 


49 


85 


91 


DA012 




1.3 


6.7 


15.2 


4.5 


10 


2*1 


80 


89 




DA013 




1 


4 


3.3 


4.5 


18 • 


28 • • 


87 


90 




DA014 




2.1 


4.5 


3.2 


14 




36 


69 


92 


57 


DA015 




2.3 


2.6 


2.3 


14 




28. 


50 


65 


47 


DA021 




3.4 


2.5 


8.2 


4.5 


8.1 


9.6 


42 


90 




DA022 




2.3 


3.8 


5.5 


5.5 


42 


55 


89 






DA023 




2 


3.9 


6.8 


5.5 


39 


67 


95 






DA024 




4.3 


8.3 


6.6 


5.5 


24 


48 


87 






DA030 




0.9 


2.7 


1.6 


4 


12 


55 


87 


86 


47 


DA051 




2.5 


3.3 


3 


14 




31 


32 


46 


, 74 


DAI 12 




3.5 


5 


4 


5.5 


40 


71 


90 






DA113 




2. 1 


2.2 


4.3 


5.5 


37 


80 


94 






DA212 




1.5 


1.8 


2.5 


4.5 


4.8 


8.5 


8 


45 


66 


DA213 




1.3 


0.6 


0.9 


4.5 


8 


17 


74 


88 


66 
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Test Example 2 

Hypoglycemic action with respect to diabetes mellitus model mouse 

Blood was collected from the tail vein of KK mouse of 4-5 month old which had onset of 
diabetes mellitus, and blood glucose level thereof was measured. Next, mice were 
classified to groups so that the average of blood glucose level of mice of each group (one 
group was 4 mice) become same, and mice of each group were given powder feed for 
mouse (Fl, Funabashi plantation) prepared to include 0.01-0.03 % test substance for three 
days. As contrast, the powder feed which did not include drug was administered to 
contrast mouse. Blood was collected from the mouse tail vein after 3 days, and the 
glucose concentration in plasma obtained by centrifugation was measured with glucose 
analyser and Glucoloader-F (A&T Co., Ltd.). Hypoglycemic rate of test substance was 
determined by the following formula. Hypoglycemic rate (%) = ([blood glucose level of 
contrast mouse] - [blood glucose level of mouse administrated drug]) / [blood glucose 
level of contrast mouse]. 
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Table 4 



Compounds 


Concentration (%) 
in feed 


Blood glucose level 
(mean value) 


Hypoglycaemic 
rate (%) 


Contrast 




455 ± 10 


• 


DA011 


0.03 


383 ±38 


15.9 


DA051 


0.03 


462±38 


-1.4 


DM010 


0. 03 


431±14 


5.4 


DM011 


0. 03 


396 ±44 


13. 1 


DM030 


0.03 


416±17 


8.7 


DM031 


0. 03 


326 ±30 


28. 3 


Contrast 




452±38 




T\ 1 A 1 O 

DA012 


A A 1 
U. 01 


Coo — 11 




DA012 


0.03 


352±61 


22.2 


DA013 


0.01 


426±53 


5.9 


DA013 


0.03 


430 ±25 


4.9 


Contrast 




374±51 




DA012 


0. 03 


255 ±26 


31.7 



Possible Applications in Industry 

The compounds of this invention have the action to regulate physiologically active 
expression of retinoid such as retinoic acid or the like, and therefore it is useful as 
effective ingredient of drug such as retinoid action adjuster or the like. 
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Patent Claims 

1 . A compound or salts thereof which is represented by the following general formula (1) 




(wherein, Rl denotes a hydrogen atom or Cl-6 alkyl group; 

R2, R3 and R4 independently denote hydrogen atom, Cl-6 alkoxy group or 1-6C alkyl 
group, or when R2 and R3 are adjacent, they are together and 5- or 6-membered ring may 
be formed together with the carbon atom on the phenyl group where R2 and R3 link (the 
aforesaid ring may contain 1, 2 or more 1-4C alkyl groups or condensed benzene ring 
optionally having 1, 2 or more substituents on the ring thereof); and 
X denotes divalent group represented by -C(R5XR6)- or -NR7- 

(wherein, R5 denotes a hydrogen atom or hydroxy group; R6 denotes optionally 
substituted phenyl group or optionally substituted 5- or 6-membered saturated or 
unsaturated nitrogen-containing heterocyclic group; and R7 denotes a hydrogen atom, Cl- 
12 alkyl group optionally having 1, 2 or more unsaturated bonds, C3-12 cycloalkyl group, 
C4-12 cycloalkyl substituted alkyl group, optionally substituted aralkyl group, CI -12 
alkanoyl group, optionally substituted aroyl group or optionally substituted phenyl 
group)]. 

2. A drug which includes, as an active ingredient, substances selected from the group 
comprising compounds in accordance with Claim 1 and salts thereof, their hydrates and 
their solventate which are physiologically acceptable, 

3. A drug in accordance with Claim 2 which is retinoid action adjuster. 

4. A drug in accordance with Claim 2 or 3 which is used as action promoter or action 
depressant of the physiologically active substance which combines with a intranuclear 
receptor belonging to intranuclear receptor superfamily, and display physiological action. 

5. A drug in accordance with Claim 4, wherein the said physiologically active substance is 
retinoid. 
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6. Composition for drug including the substance selected from the group comprising 
compounds in accordance with Claim 1 and the salts thereof, their hydrates and their 
solventate which are pharmacologically acceptable, and retinoid. 

1. Use of the substance selected from the group comprising compounds in accordance 
with Claim 1 for the production of the drug in accordance with any one of Claims 2-5 and 
the salts thereof, their hydrates and their solventate which are pharmacologically 
acceptable. 

8. A process to regulate the action of retinoid in vivo of mammalian organism and is the 
process including the step to administer effective dose of the substance selected from the 
group comprising compounds in accordance with Claim 1 and the salts thereof, their 
hydrates and their solventate which are pharmacologically acceptable to mammalian 
organism including human being. 

9. A process in accordance with Claim 8 that is prevention and/or therapeutic process of 
vitamin A deficiency, dermatosis, allergic disease, immunologic disease, bone disease, 
Alzheimer's disease, Huntington's chorea or malignant tumor. 

10. A process in accordance with Claim 8 that is prevention and/or therapeutic process of 
diabetes mellitus, arteriosclerosis, hyperlipidemia or hypercholesterolemia. 



11. 
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Rising Sun Communications Ltd. Terms and Conditions (Abbreviated) 

Rising Sun Communications Ltd. shall not in any circumstances be liable or responsible 
for the accuracy or completeness of any translation unless such an undertaking has been 
given and authorised by Rising Sun Communications Ltd. in writing beforehand. More 
particularly, Rising Sun Communications Ltd. shall not in any circumstances be liable for 
any direct, indirect, consequential or financial loss or loss of profit resulting directly or 
indirectly from the use of any translation or consultation services by the customer. 

Rising Sun Communications Ltd. retains the copyright to all of its' translation products 
unless expressly agreed in writing to the contrary. The original buyer is permitted to 
reproduce copies of a translation for their own corporate use at the site of purchase, 
however publication in written or electronic format for resale or other dissemination to a 
wider audience is strictly forbidden unless by prior written agreement. 

The Full Terms and Conditions of Business of Rising Sun Communications may be found 
at the web site address <http://wvw.risingsun.co.uk/Terms_of_business.html> 
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